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1. General Description

This manual describes the programming methods that should be created by the user for monitoring measurement

value of Energy Measuring Unit (called Measuring Unit from here on) with the Control & Communication Link

(abbreviated as CC-Link from here on).

In programming, read the following related manuals in addition to this manual.

Table 1.1 Related Manuals

Manual Name Manual No.
CC-Link System Master/Local Module User's Manual SH-080016
type QJ61BT11 (13JL91)
CC-Link System Master/Local Module User's Manual SH-080394E
type QJ61BT11N (13JR64)
CC-Link System Master/Local Module User's Manual IB-66721
type AJ61BT11/A1SJ61BT11 (13J872)
CC-Link System Master/Local Module User's Manual IB-66722
type AJ61QBT11/A1SJ61QBT11 (133873)
. SH-080895ENG
MELSEC-L CC-Link System Master/Local Module User's Manual
(13J241)
JY992D93101
FX2N-16CCL-M USER'S MANUAL
(09R710)
JY997D43601
FX3U-16CCL-M USER'S MANUAL
(09R724)

User’s Manual for Measuring Unit

Supplied with product

or download.

NOTICE

When using Energy Measuring Unit EcoMonitorLight (EMU4-FD1-MB), is necessary CC-Link communication is not

available without optional plug-in module.
In this manual, “EMU4-FD1-MB” means the main device of EcoMonitorLight with the optional plug-in module (model:
EMU4-CM-C)

Point
EMU4-FD1-MB, can be setup the version of remote device station by the dip switch of the CC-Link
Communication Unit (model: EMU4-CM-C).
Use the following as a guideline in setting the remote device station version and set the version.

Setup Guideline for selection

Ver.lremote device station
(Ver.1 compatible slave station)

Select this when utilizing the conventional program, because of

compatibility with Measuring unit previous EMU4.

Ver.2remote device station
(Ver.2 compatible slave station)

master module.

Select this when configuring a new system or the being newly
added to the existing system in combination with the applicable

This programming manual is for ver.1 remote device station.

EMU4 Programing Manual (CC-Link)(For ver.2 remote device station)

For use in the ver.2 remote device station (Ver.2 compatible slave station), refer to the following manual.
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2. Specification

Measuring Unit specification is shown in Table 2.1.

Table 2.1 CC-Link Specification

Iltem Specification
CC-Link station type Remote device station (ver.1 remote device station)
Number of occupied stations 1 station
Maximum number of stations per | 42 stations (In case of connecting only remote device station
master station occupied by 1 station.)
Transmission speed 156kbps/625kbps/2.5Mbps/5Mbps/10Mbps
Remote I/O (RX, RY) 32 points each
Remote register (RWw, RWr) 4 points each

Master
station w \/

Measuring Unit Measuring Unit

Maximum number of connection is 42.
(In case of Measuring Unit connection.)

Measuring Unit Measuring Unit

N\ /\

N

Measuring Unit

Measuring Unit

SN

System Configration (CC-Link)
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3. Configuration Conditions of CC-Link System

3.1 Remote net ver.1 mode

A total of 64 remote /O stations, remote device stations, local stations, standby master stations, or intelligent device

stations can be connected to a single master station.

However, the following conditions must all be satisfied.

Intelligent device station

0

0 000

C 100

RS-232
Interface module
AJB5BT-R2(N)

as

Remote device station

Remote I/O station

i

fojos] =

(L]

|

|

Measuring Unit
EMU4-FD1-MB

...Z.. (JO

@]

AN

Remote /O module

AJB5BTB1-16D
AJB5BTC-32D

CC-Link dedicated cable

a: Number of modules occupying 1 station
(Measuring Unit is applied)
Condition1 | {(1xa)+(2xb)+(3xc)+(4xd)} = 64 b: Number of modules occupying 2 stations
¢: Number of modules occupying 3 stations
d: Number of modules occupying 4 stations
A: Number of remote 1/O stations = 64
B: Number of remote device stations
Condition 2 | {(16 XA) + (54 xB) + (88 x C)} = 2304 (Measuring Unit is applied) = 42
C: Number of local stations, standby master stations and
intelligent device stations = 26
r— - T T T/
1 module for each system | Maximum 26 [
A | A |
4 N ! 4 !
Master station Master station Master station ‘ Local station Local station Local station |
¢ I @ 1
O | | ’ |
QJ61BT11N A1SJ61QBT11 A1SJ61BT11 ‘ QJB1BT11IN A1SJB1QBT11 A1SJ61BT11 |
QJ61BT11 AJB1QBT11 AJB1BT11 ‘ QJB1BT11 AJB1QBT11 AJB1BT11 |
7\ | AN / |
Terminal resistor (required) J CC-Link dedicated cable |
Maximum 26 Maximum 42 Maximum 64 |
A A A [
r N N s |
—

Terminal

resistor (required)

Total 64
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3.2 Remote net ver.2 mode

A total of 64 remote /O stations, remote device stations, local stations, standby master stations, or intelligent device

stations can be connected to a single master station.
However, the following conditions must all be satisfied.

{(a+a2+a4+a8)
+(b+b2+b4+b8) x 2
+(c+c2+c4+c8)x3
+(d+d2+d4+d8) x 4} =64

Condition 1

[{(ax32)+(a2 x 32)+ (a4 x 64)+ (a8 x 128)}
+{(bx 64)+ (b2 x 96)+ (b4 x 192)+ (b8 x 384)}
Condition 2 | + {(c X 96)+(c2 X 160)+(c4 x 320)+(c8 X 640)}

=8192

+ {(d x 128)+(d2 x 224) + (d4 x 448) +(d8 x 896)} ]

[{(ax4)+(a2 x8)+(a4 x 16)+(a8 x 32)}

+ {(b x 8)+ (b2 X 16)+ (b4 x 32)+ (b8 X 64)}
Condition 3| + {(c X 12)+(c2 X 24)+(c4 x 48)+(c8 x 96)}

+ {(d X 16)+(d2 X 32) + (d4 x 64)+(d8 x 128)} ]
<2048

a: The total number of ver.1 compatible slave stations that
occupy 1 station, and ver.2 compatible slave stations
that occupy 1 station which are set to “Single”.
(Measuring Unit is applied)

b: The total number of ver.1 compatible slave stations that
occupy 2 stations, and ver.2 compatible slave stations
that occupy 2 stations which are set to “Single”.

c: The total number of ver.1 compatible slave stations that
occupy 3 stations, and ver.2 compatible slave stations
that occupy 3 stations which are set to “Single”.

d: The total number of ver.1 compatible slave stations that
occupy 4 stations, and ver.2 compatible slave stations
that occupy 4 stations which are set to “Single”.

a2: The number of ver.2 compatible stations that occupy 1
station which are set to “Double”.

b2: The number of ver.2 compatible stations that occupy 2
stations which are set to “Double”.

c2: The number of ver.2 compatible stations that occupy 3
stations which are set to “Double”.

d2: The number of ver.2 compatible stations that occupy 4
stations which are set to “Double”.

a4: The number of ver.2 compatible stations that occupy 1
station which are set to “Quadruple”.

b4: The number of ver.2 compatible stations that occupy 2
stations which are set to “Quadruple”.

c4: The number of ver.2 compatible stations that occupy 3
stations which are set to “Quadruple”.

d4: The number of ver.2 compatible stations that occupy 4
stations which are set to “Quadruple”.

a8: The number of ver.2 compatible stations that occupy 1
station which are set to “Octuple”.

b8: The number of ver.2 compatible stations that occupy 2
stations which are set to “Octuple”.

c8: The number of ver.2 compatible stations that occupy 3
stations which are set to “Octuple”.

d8: The number of ver.2 compatible stations that occupy 4
stations which are set to “Octuple”.

Condition 4 | {(16 X A) + (54 X B) + (88 X C)} < 2304

A: Number of remote 1/O stations = 64

B: Number of remote device stations (Measuring Unit is
applied) = 42

C: Number of local stations, standby master stations and
intelligent device stations = 26
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1 module for each system

—

Master station

QJB1BT1IN

Maximum 26
A

Local station

Local station

QJB1BT1IN
QJB1BT11

oo
1

J

A1SJB61QBTMM
AJB1QBT11

el
J

A1SJ61BT11
AJB1BT11

N

N

/

EN

Terminal resistor (required)

CC-Link dedicated cable

Maximum 26 Maximum 42 Maximum 64
AL AL A

Intelligent device station Remote /O station

Remote device station

o e ol
00 OOC ’.w' aee @
[ e B |
Remote /0O module
RS-232 Measuring Unit AJ65BTB1-16D
Interface module EMU4-ED1-MB -
AJB5BT-R2(N) AJB5BTC-32D
Terminal resistor (required) CC-Link dedicated cable J
Total 64
(6/80)
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4. Programming

4.1 Programming Procedure

Create a program which executes the “Monitoring of the measurement values” by following the procedure below:

a

Parameter setting

Selecting Commands

A 4

Initial Communication

A 4

Error Communication

A 4

Normal Communication

v

Convert the data

1

Set the CPU parameter to start the data link.
(Refer to Section 5)

Select the command to transmit to the Measuring Unit.
(Refer to Section 7.2.2)

Initialize the Measuring Unit. > Required

(Refer to Section 6.2)

Check the error status flag and error code.
(Refer to Section 6.3)

Transmit and receive the command to monitor the
measurement value. (Refer to Section 6.4,Section 7.2.2) )

Convert the measurement data using the effective range
and multiplicand. (Refer to Section 7.2.2)

(7/80)
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5. Parameter Settings

5.1 Procedure from Parameter Settings to Data Link Startup

The following explains the procedure from setting the parameters to stating the data link.

5.1.1 CPU Parameter Area and Master Module Parameter Memory

(1) CPU Parameter Area
This area is used to set the basic values for controlling the programmable controller system and the network
parameters that control the CC-Link system.

(2) Master Station Parameter Memory
This area stores the network parameters for the CC-Link system.
When the module is powered OFF or the programmable controller CPU is reset, the network parameters are
erased.

Programmable controller CPU Master station

Parameter area Parameter memory
Power ON

CPU reset -
CC-Link system CC-Link system

network — network

parameter area parameter area

5.1.2 Procedure for Parameter Settings to Data Link Startup with GX Developer

Follow the procedure below for parameter settings to data link startup:

GX Developer Programmable controller CPU Master station
The GX Developer is CC-Link system Parameter memor
used to create parameter area Yy
network parameters Network Network Network
and automatic refresh parameters parameters parameters
parameters, which
are then written to the Automatic refresh Automatic refresh
programmable parameters parameters
controller CPU.
y
When the GX Developer Programmable controller CPU Master station
programmable controller COLinK
; -Link system
system is powered ON ) y Parameter memory
or the programmable parameter area
controller CPU is reset, Network Network Network
the network parameters parameters parameters parameters
in the programmable
controller CPU are Automatic refresh Automatic refresh
transferred to the master parameters parameters
station and the data link
is automatically started.
(8/80)
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5.2 Example of Parameter Settings with GX Developer

This section explains the parameter settings using the GX Developer. For more details on the GX Developer operation,
refer to the GX Developer Operating Manual. The explanations in this section are based on the following example of

the system configuration.

Master station
(X00 to X1F)
(YOO to Y1F)

Station number 1

Station number 2

Measuring Unit|
(occupies
1 station)

Measuring Unit
(occupies
1 station)

N\

/\

/

5.2.1 Master Station Network Parameter Settings

1) Double-click on the “Network param”.

2) Double-click on the “CC-Link” on the “Network parameter” screen.

3) Set the parameters as required.

The following describes an example of the parameter settings.

= MELSOFT series GX Developer (Unset project) — [Metwork parameters Setting the CG-Link ;|g|1|
| Project Edit FEind/Feplace Wiew Online [Ciaenostice Tools Window Help - - |ﬁ'|5|
- Ez o | g 414 AT | U= | ST S
‘ D|D|H|_|§ ‘X’llglﬂlﬁl I®|®~|®| "‘lﬁ @|®| a‘l'@| ra | kol Fe | oFe| F7lLES sF?lsFSlaF?laFSl_.
A =
El-- {Lnset project) Mo, off boards in madule |1 vI Boards Blank: no setting,
Program
%] Device comment I E
Start /0 Na nong
Operational setting Operational gettings
1) Type Master station - hd
Master station data link type PLC parameter auto stark - -
I Device memory — Modf : Remote netfver. 1 mods) v2 -
El] Device init CONNEEE CoUn
&l Remate input[F] 100
Remate output(AY] 100
il Remote registerBhyi] W00
Bemate reqisterBisiw w00
Ethernet/CG IE/MELSECHET I Ver.2 Remate inpull ]
MELSEGNET, / MINI | Wer 2 Remate autputfRY]
‘er.2 Remote registerRhwi]
I CC-Link I 2)' ‘er.2 Remote reqisterlRwiw]
Ciancel I ':inP.rial I'P.|F|UIC;R] SE0
Special register 5w S
Retm count 3
Automatic reconnection station count 1
Stand by master station Mo
PLC down select Stap - -
Scan mode setting Agynchronous - -
Delay infamation setting 0
Station information setting Station infarmation
Remate device station initial setting Initial zetings [
Irberrupt getting Inbermupt zettings 4
| B
p—
. Ihdispenzable settings Mo setting /4 flready set ) Set if it iz needed! Mo getting £ fBlre™
Praject I 4 b

Ready

[Qoz{H} |Host statian

B
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Example for

Setting Item Description : Remarks
settings

Set the "No. of boards in module "
No.of boads in for which the network parameters 1
module are to be

set.

Set the "Start 1/0O No." for the master Please setup same value of start XY of
Start 1/0 No station. 0000 CC-Link Unit in PC parameter setup

Set the following: Even if the Parameter

-Parameter name name is not set, this will not affect the
Operational settings | -Data link err station setting E:;eer o next | operation of the CC-Link system

-Case of CPU Stop setting
-Block data assurance per station

Type

Set the station type.

Master station

Mode

Set the CC-Link mode.

Remote net
(Ver.1 mode)

“Remote net ver.2 mode “ and “Remote net
additional mode” can be also used in case
of the QJ61BT11N.

Set the total number of connected

All connect count stations in the CC-Link system | 2 (modules)
including reserved stations.
Set the remote input (RX) refresh Device name - Select from X, M, L, B, D,
Remote input device. X100 W, Ror ZR.
(RX) Device number - Within the range of the
device points that the CPU has.
Set the remote output (RY) refresh Device name - SelectfromY, M, L, B, T, C,
Remote output device. Y100 ST,D, W, Ror ZR.
(RY) Device number - Within the range of the
device points that the CPU has.
Set the remote register (RWr) Device name - Select from M, L, B, D, W,
Remote register refresh device. W300 R, or ZR.
(RWr) Device number - Within the range of the
device points that the CPU has.
Set the remote register (RWw) Device name - Select from M, L, B, T, C,
Remote register refresh device. W400 ST,D, W, R, or ZR.
(RWw) Device number - Within the range of the
device points that the CPU has.
Set the link special relay (SB) Device name - Select from M, L, B, D, W,
Special relay refresh device. SBO R, SB or ZR.
(SB) Device number - Within the range of the
device points that the CPU has.
Set the link special register (SW) Device name - Select from M, L, B, D, W,
Special register refresh device. SWO R, SW or ZR.
(sw) Device number - Within the range of the
device points that the CPU has.
Set the number of retries for "Retry
Retry count count", when a communication error | 3
OCCUrs.
Automatic Set the number of modules that can
reconnection station | return to system operation by a | 1
count single link scan.
Standby master Set the station number for the Blank: No standby master station specified.
. - Blank
station No. standby master station
Set the data link status for "PLC
PLC down select down select", when a master station Stop
programmable controller CPU error
OCCUrS.
Set whether the link scan for the
Scan mode setting sequence scan is synchronous or | Asynchronous
asynchronous.
Delay information Set for the link scan delay time. 0

setting

Station information
settings

Set the station data.

Refer to pagel2
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POINT

(1) For the automatic refresh parameter setting, set the start device only. Devices are automatically
assigned until the last station number including reserved stations and occupied stations.
In the example of the system configuration in this section, the last station number is "2". Therefore,
total of remote I/O points is 64 points (32 x 2 = 64) and total of remote register points is 8 points (4
x 2 = 8). If refresh device of remote input (RX) is set to "X100" and that of remote register (RWr) is
set to "W300", the end devices will be "X13F" and "W307" respectively.

(2) When setting X, Y, B, W, SB and SW as refresh devices, make setting so that they do not overlap
with the device numbers used on the other networks, etc.

{Example for Operational settings)

Operational settinges module 1

— Parameter name

— Humber, of exclugive stations

|SP.MPLE|

Excluzive ztation 1 ;I

—Data link disorder station setting

[~ Hold input data

— Expanded cyclic setting

Isingle :I

—Cage of CPU STOF getting
[~ Clears compulsorily

— Block data azzurance per station

[~ Enable setting

Cancel |
Setting Item Exam_ple for Description Remarks
settings

Parameter name

“SAMPLE”

Set the Parameter name.

Even if the Parameter
name is not set, this will not affect the
operation of the CC-Link system

Data link disorder

station setting

Clear ("Hold
input  data"
not checked)

Set the input status for the data link
error station.

Refresh Set the slave station refresh/compulsory
Case of CPU STOP | ("Clears clear setting at programmable controller
setting compulsorily " | CPU STOP.
not checked)
Block data ?lsable Set the_ block guarantee of cyclic data
("Enable per station.
assurance per -
station setting not
checked)

(11/80)

LEN160602




{Example for Station information settings)

GC-Link station information. Module 1

Expanded Excluzive station Fiemote station Reservedinvalid |Intelligent buffer selectiword]  «

Etation Mo Station type cyclic zetting colnt paints ztation select Send | Receive AutomaticJ
1/1 ||Femote device station - ||zihgle * |Exclusive station 1« | 32 pointz * | Mo zetting -

2/ 2  |Remote device station  |zingle | Exclusive station 1« | 32 points | Mo zetting - -

Default Check End Cancel
. - Example for
Setting Item Description p Remarks
settings

Station type

Number of occupied
stations *
Remote station points

Reserved
select

/invalid station

Set the station data.

Remote device station

Set the “remote device station” in case of

the Measuring Unit.

(If setting of “Mode” is remote net(Ver.2
mode, Set the “Ver.l Remote device

station”.)

Occupies 1 station

Set the “Occupies 1 station” in case of

the Measuring Unit.

32 points [when occupies 1
station]

Cannot be changed.

No setting

* "Number of exclusive stations" on the screen is described as "Number of occupied stations" in this manual.

"Exclusive station 1" on the screen is described as "Occupies 1 station" in this manual

(12/80)

LEN160602




6. Communication Between the Master Station and Measuring Unit

6.1 Communication Guideline

There are three communication statuses (Initial Communication, Normal Communication, Error Communication)
between the Master station and Measuring Unit.
The following can be performed at normal communication.

+ Monitoring of the measurement values such as the current, voltage and energy, etc.

+ Setting the set data of the time constant for current demand.
Measuring Unit has a special-purpose command for each measurement items and each setting items. It becomes
possible to monitor measurement value or to set the setting value by writing the command into the remote register
RWw of the master station.

Overview of the Command Communication to Measuring Unit

PLC CPU Master station Measuring Unit
Word device(Ex:W) Remote register(RWw) Remote register (RWw)
@
Command/Data = Command/Data 2 | Command/Data
Bit device(Ex:Y) Remote output(RY) Remote output(RY)
Command ® Command @ Command
execution request execution request c execution request
< S|
8 a 2
© = 3
o = =
= Q)
IS
o
. . 5
Bit device(Ex:X) < Remote input(RX) Remote input(RX)
Command « ® Command ® Command
completion reply completion reply completion reply
Word device(Ex:W) Remote register(RWr) Remote register(RWr)
Reply data to Reply data to € @ Reply data to
command command command

By automatic refresh, command and data stored in the word device of PLC CPU are stored in the “remote
register RWw” of the master station.

By link scan, command and data stored in the “remote register RWw” of the master station are sent to
Measuring Unit, and is stored in the “remote register RWw” of the Measuring Unit.

By automatic refresh, command execution request stored in the bit device of PLC CPU is stored in the “remote
output RY” of the master station.

By link scan, command execution request stored in the “remote output RY” of the master station is sent to
Measuring Unit, and is stored in the “remote output RY” of the Measuring Unit. And then Measuring Unit
executes the command and data.

By link scan, command completion reply stored in the “remote input RX” of the Measuring Unit is sent to the
master station, and is stored in the “remote input RX” of the master station.

By automatic refresh, command completion reply stored in the “remote input RX” of the master station is stored
in the bit device of the PLC CPU.

By link scan, reply data to command stored in the “remote register RWr” of the Measuring Unit is sent to the
master station, and is stored in the “remote register RWr” of the master station.

By automatic refresh, reply data to command stored in the “remote register RWr” of the master station is stored
in the word device of the PLC CPU.

® © ©®

Q @ O

®
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6.2 Initial Communication

Initial communication is performed at the beginning after the power supply is turned on or hardware is reset.
Refer to section 7.1 about the remote input RX and the remote output RY.

® ‘\ _ - >\~ <
RX(n+1)8 4 . 3 ,
\

(Initial data processing request flag) ® ! s /] @
N N ‘< : P N >
RY(n+1)8 N\
(Initial data setting completion flag) ,/
e,
RX(n+1)B s

(Remote READY)

DAtter the power supply is turned on, or hardware is reset, the initial data processing request flag is turned on by
Measuring Unit.

(@After the initial data processing request flag is turned on, turn on the initial data setting completion flag.

After the initial data setting completion flag is turned on, the initial data processing request flag is turned
off and the remote READY is turned on.

@After the initial data processing request flag is turned off, turned off the initial data setting completion flag.

6.3 Error Communication

Error occurrence

D f 5
RX(n+1)A '\ @ R N

\ \
(Error status flag) : N 1“1/ @

' @ 7: - RS
RY(n+1)A 1) - X
(Error reset request flag) \ \\ ]

N / @
Remote register Error code :
(RWr) \

v

RX(n+1)B D {
Remote READY

@DWhen an error occurs in Measuring Unit, error status flag is turned on and the remote READY is turned off.

@When the error status flag is turned on, read the error code from the remote register RWr. Eliminate the
cause of the error while referring to the red error code. When resuming communication with Measuring
Unit, turn on the error reset request flag.

(@After the error reset request flag is turned on, the error status flag is turned off.

@After the error status flag is turned off, turn off the error reset request flag.

®After the error reset request flag is turned off, the remote READY is turned on and normal
communication is resumed.

Note: Refer to “7.2.5 Error Occurrence” for error code.
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6.4 Normal Communication

After initial data processing is complete, the normally communication is performed to monitor the measurement

values and to set the parameters.

Remote register — Command and related datal

(RWw)

RYnF

@

>k

(Command execution request flag)

RXnF

(Command completion reply flag)

Remote register
(RWr)

Reply data

(DAfter writing the command and related data into the remote register RWw, turn on the command

execution request flag.

(@After receiving the reply data corresponding to the command, the command completion reply flag turned

on.

@After the command completion reply flag is turned on, read the reply data from the remote register RWw.
@After reading the reply data, cancel the command execution request by turning off the command

execution request flag.

®After the command execution request flag is turned off, the command completion reply flag is turned off.

Notel: When sending commands successively, repeat @ to ® above.
Note2: The command can be sent only when the remote READY is ON.
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7. Remote I/0O and Remote Register

7.1 Remote Input RX, Remote Output RY

The remote input RX and remote output RY are used to communicate for bit data between the master station and

Measuring Unit.

7.1.1  Remote input RX
The allocation of the remote input RX of Measuring Unit is shown in the table below.
Device Signal name Description EMU4-FD1 Note
No. OFF(0) ON(1) -MB
RXn0 Alarm of Pulse Non-Alarm state Alarm state O Hg;g g
RXn1 Reserved — — —
RXn2 Alarm —of -~ Demand Non-Alarm state Alarm state O Note 2
current
RXn3 Scl)a\lfl\’/rgr of Demand Active Non-Alarm state Alarm state O Note 2
RXn4 Contact Input OFF(open) ON(close) O Note 4
RXn5 Alarm (total) Non-Alarm state Alarm state O Note 2
RXn6 Reserved — — —
RXn7 Reserved — — —
RXn8 Alarm of Voltage Non-Alarm state Alarm state O Note 2
RXn9 Reserved — — —
RXnA Reserved — — —
RXnB Reserved — — —
RXnC Reserved — — —
RXnD Alarm of Power factor Non-Alarm state Alarm state O Note 2
RXnE Reserved — — —
RXNE Command completion No receiving of Receiving of o Note 1
reply flag reply date reply data
RX(n+1)0 | Reserved — — —
RX(n+1)1 | Reserved — — —
RX(n+1)2 | Reserved — — —
RX(n+1)3 | Reserved - - -
RX(n+1)4 | Reserved - - -
RX(n+1)5 | Reserved - - -
RX(n+1)6 | Reserved - - -
RX(n+1)7 | Reserved - - -
Power OFF, Power supply
Rxepa | [EAICEESSNY | (CTOCREADY | mumeton | O | Notes
status flag ON reset
RX(n+1)9 | Reserved — — —
RX(n+1)A | Error status flag No error Error @) Note 1
occurrence occurrence
Normally
Command communication
RX(n+1)B | Remote READY sending not status O Note 1
possible (Com“?a”d
sending
possible)
RX(n+1)C | Reserved — — —
RX(n+1)D | Reserved — — —
RX(n+1)E | Reserved — — —
RX(n+1)F | Reserved — — —

Notel: For the details, refer to “Communication Between the Master Station and Measuring Unit”.

Note2: The Alarm is output only when it is set in the Measuring Unit.
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Note3: Alarm of Pulse count is available only when Setting of external input signal of EMU4-FD1-MB is setup Pulse
input.

Note4: Contact Input is available only when Setting of external input signal of EMU4-FD1-MB is setup Contact
input.

Note5: RX is bit data which is stored the input status of Measuring Unit.

Note6: The “n” in the table is determined by the station number of Measuring Unit.
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(1) Relationships between programmable controller CPU, master module and Measuring Unit(RX)
1) The input status of Measuring Unit is stored automatically (for each link scan) in the master station's "remote
input RX" buffer memory.
2) The input status stored in the "remote input RX" buffer memory is stored in the CPU device set with the
automatic refresh parameters.

Programmable controller CPU Master module Measuring Unit(Station number 1)
I T T T T T T T T T T T T T T T T T T T T T s s s T | e 1 T T T T T T 1
i Device X : E Remote input(RX) i i Remote input(RX) i
i Measuring Unit x1oo~x10|:} 1 2) ! [ RX00~RXO0F } L1 ! [ RX00~RXO0F !
| (Station number1) | X110~X11F [J 1 1 || RX10~RXIF |/ 1 ||RX10~RX1F :
' Measuring Unit | X120~X12F | .1 2) ! [| RX20~RX2F } ) T -
| (Station number2) |X130~x13F J "1 1 | Rx30~Rx3F |/ (s'\tﬂa?%snusgr%genrltz)
' Measuring Unit | X140~X14F[1 . 1 2) 1 [| RX40~RXx4F 1 1) -oenon umber S ,
! (Station number3) | X150~X15F [J "1 | || RX50~RX5F |J | Remote input(RX) 1
i o ! ' [|RX00~RXOF | !
! o i i URX10~RXIF|
I to v to ! b '
i ! i ! Measuring Unit (Station number 3)
' | ' | T T T T T 1
! Measuring Unit | X620~X62F | .1 2) | [[RX520~RX52F 1 1) i Remote input(RX) i
| (Station X630~ X63F } L { RX530~RX53F } ! ' [[RXx00~RXOF| !
' number42) Lo 5 | |[RX10~RX1IF|
e 1 - A 1
to
Measuring Unit (Station number 42)
T T T Tt T TS TS T T T T 1
| Remote input(RX) |
| [[RX0O~RXOF| !
i || RX10~RX1F :
Station Device No. Station Device No. Station Device No.
number number number
1 X100 ~ XI11F 15 X2C0 ~ X2D9 | 29 X480 ~ X49F
2 X120 ~ X13F 16 X2EO ~ X2F9 30 X4A0 ~ X4B9
3 X140 ~ XI15F 17 X300 ~ X31F 31 X4CO0 ~ X4D9
4 X160 ~ X17F 18 X320 ~ X33F 32 X4EO0 ~ X4F9
5 X180 ~ XI19F 19 X340 ~ X35F 33 X500 ~ X51F
6 X1A0 ~ X1B9 | 20 X360 ~ X37F 34 X520 ~ X53F
7 X1C0 ~ XiD9 |21 X380 ~ X39F 35 X540 ~ X55F
8 X1EO ~ X1F9 22 X3A0 ~ X3B9 |l 36 X560 ~ X57F
9 X200 ~ X21F | 23 X3C0O ~ X3D9 | 37 X580 ~ X59F
10 X220 ~ X23F | 24 X3EO ~ X3F9 | 38 X5A0 ~ X5B9
11 X240 ~ X25F 25 X400 ~ X41F 39 X5C0 ~ X5D9
12 X260 ~ X27F 26 X420 ~ X43F 40 X5E0 ~ X5F9
13 X280 ~ X29F 27 X440 ~ X45F 41 X600 ~ X61F
14 X2A0 ~ X2B9 |l 28 X460 ~ X47F 42 X620 ~ X63F

Device No. is determined to “X100~X63F" if refresh device of remote input (RX) is set to “X100".
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7.1.2 Remote Output RY

The allocation of the remote output RY of Measuring Unit is shown in the table below.

Device Signal name Description Note
No. ON(1) —OFF(0) OFF (0) ~ON (1)
RYnO Reserved — —
RYnl Reserved — —
RYn2 Reserved — _
RYn3 Reserved - —
RYn4 Reserved - —
RYn5 Reserved - —
RYn6 Reserved — —
RYn7 Reserved — —
RYn8 Reserved — —
RYn9 Reserved — —
RYNA Reserved — _
RYnB Reserved — —
RYNnC Reserved — —
RYnD Reserved — —
RYnE Reserved — —
RYnF Command execution Cancel command request Command request Note 1
request flag
RY(n+1)0 | Reserved — —
RY(n+1)1 | Reserved — —
RY(n+1)2 | Reserved — —
RY(n+1)3 | Reserved — —
RY(n+1)4 | Reserved - -
RY(n+1)5 | Reserved — —
RY(n+1)6 | Reserved — _
RY(n+1)7 | Reserved — —
RY(n+1)8 Initigl data . Cancel normal Normal communication Note 1
setting completion flag communication request request
RY(n+1)9 | Reserved — —
RY(n+1)A | Error reset request flag Cancel error reset request Error reset request Note 1
RY(n+1)B | Reserved — _
RY(n+1)C | Reserved — _
RY(n+1)D | Reserved — _
RY(n+1)E | Reserved — _
RY(n+1)F | Reserved _ —

Note 1: For the details, refer to “6.Communication Between the Master Station and Measuring Unit”

Note 2: RY is hit device which is sent by the program.

Note 3: The “n” in the table is determined by the station number of Measuring Unit.

Point

Do not read or write to reserved remote registers. If reading or writing is performed, the
functions of Measuring Unit is not guaranteed.
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1)

Relationships between programmable controller CPU, master module and Measuring Unit(RY)

1) The on/off data of the CPU device set with the automatic refresh parameters is stored in the "remote output

RY" buffer memory.

2) Remote output RY is automatically set to on/off (for each link scan) according to the output status stored in

the "remote output RY" buffer memory.

Programmable controller CPU

Master module

Measuring Unit (Station number 1)

Device Y | E Remote output(RY) | 1 Remote output(RY) i
Measuring Unit Y100~Y10F} ' 1) | [ RY00~RYOF } | 2) [ RYOO~RYOF | !
(Station number1) | Y110~Y11F i ! RY10~RY1F Lo RY10~RY1F :
Measuring Unit | Y120~Y12F | 1 1) ' [| RY20~RY2F [| 1 2) c=-----mm-mmm- -
(Station number2) | Y130~VY13F || J’{ RY30~RY3F |J ! Measuring Unit
Measuring Unit | Y140~Y14F ||+ 1) | [[ Rv40~RY4F || | 2 - - (Station number 2) |
(Station number3) | Y150~Y15F } b { RY50~RY5F |J | Remote output(RY) i
L ! ' [| RYOO~RYOF | !
b i i~ || RY10~RY1F| |
L to ! b :
' | ' Measuring Unit (Station number 3)
: : : ST T T T T T T 1
Measuring Unit | Y620~Y62F | 1 1) ’{ RY520~RY52F } | 2) Remote output(RY)
(Station v630~Y63F | | 1 L|Ry530~RY53F |J | ' (| RYOO~RYOF | !
numbera2) o " [RY10~RYIF|
________________________________ 1 N | N |
to
Measuring Unit (Station number 42)
C T T Tt T T T T T ST T T T 1
| Remote output(RY) |
| ([RYOO~RYOF| !
i > RY10<RY1F :
Station Device No. Station Device No. Station Device No.
number number number
1 Y100 Y11F |15 Y2CO ~ Y2D9 | 29 Y480 ~ YA49F
2 Y120 Y13F | 16 Y2EO ~ Y2F9 | 30 YAAO ~ Y4B9
3 Y140 Y15F | 17 Y300 ~ Y31F |31 YACO ~ Y4D9
4 Y160 Y17F | 18 Y320 ~ VY33F |32 YAEO ~ Y4F9
5 Y180 Y19F | 19 Y340 ~ Y35F |33 Y500 ~ Y51F
6 Y1A0 Y1B9 | 20 Y360 ~ Y37F |34 Y520 ~ Y53F
7 Y1CO Y1D9 | 21 Y380 ~ Y39F |35 Y540 ~ Y55F
8 Y1EO Y1F9 | 22 Y3A0 ~ Y3B9 | 36 Y560 ~ Y57F
9 Y200 Y21F | 23 Y3CO ~ Y3D9 | 37 Y580 ~ Y59F
10 Y220 Y23F | 24 Y3EO ~ Y3F9 | 38 YSA0 ~ Y5B9
11 Y240 Y25F |25 Y400 ~ Y41F |39 Y5C0 ~ Y5D9
12 Y260 Y27F | 26 Y420 ~ Y43F | 40 YSEO ~ Y5F9
13 Y280 Y290F | 27 Y440 ~ Y45F |41 Y600 ~ Y61F
14 Y2A0 Y2B9 | 28 Y460 ~ YA7F | 42 Y620 ~ Y63F

Device No. is determined to “Y100~Y63F" if refresh device of remote output (RY) is set to “Y100".
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7.2 Remote Register (RWr, RWw)

The remote register RWr and RWw are used to communicate word data between the master station and Measuring
Unit. Because it occupiers 1 station, the remote registers RWr and RWw each have 4 words in length.

Measuring Unit has the special-purpose commands for each measurement items and setting items.It becomes possible
to monitor each measurement values or set each parameters by writing into the remote register RWw of the master
station command and the related data allocated to the item you want to monitor or set.

(1) Relationships between programmable controller CPU, master module and Mearing Unit(RWr)
1) The remote register RWr data of a remote device station is automatically stored in the "remote register Rwr"
buffer memory of the master station.
2) The remote register RWr data of Measuring Unit stored in the "remote register RWr" buffer memory is stored
in the CPU device set with the automatic refresh parameters.

Programmable controller CPU Master module Measuring Unit (Station number 1)
T T TS TS T T T s T T s T T e e T eI ! [ T T T T T P :
| Device No. i i Remote register(RWr) ! I Remote register(RWr) 1
1 | 1
! w300 [\ i i (| Rwro o RWrO :
1 1
i Measuring Unit W301 1 2) RWr1 v 1) RWr1 :
' (Station numberl) W302 o RWr2 | i RWr2 !
: W303 RWr3 o RWr3
i W304 : RWI’4 ) : L-- _l\_/l_ I IJ_ _t_(_S_tl t b 2)
' . . i 1 easuring Unit (Station number
: Mea§ur|ng Unit W305 I RWr5 ) T e
' (Station number2) W306 RWr6 ' i _ !
i W307 RWI7 ) i Remote register(RWr) !
: : ! RWr0 |
: ! RWrl i
1 1
: to to : l RWr2
' i ' RWr3 !
! | L e :
i W3A4 RWrA4 :
1
' Measuring Unit W3A5 RWrA5 o)
i (Station W3A6 RWrA6 '
' number42) W3A7 RWrA7 i to
L i
Measuring Unit (Station number 42)
I_ _________________ 1
' Remote register(RWr) i
RWI0 :
! RWIr1 i
i RWr2 !
! RWr3 |
! }
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nslj;t't());r Device No. nslj;t't());r Device No. :erirflt())enr Device No.

1 W300 W303 | 15 W338 W33B |[ 29 W370 W373
2 W304 W307 | 16 W33C W33F |[ 30 W374 W377
3 W308 W30B | 17 W340 W343 |f 31 W378 W37B
4 W30C W30F || 18 W344 W347 || 32 W37C W37F
5 w310 w313 | 19 W348 W34B | 33 W380 W383
6 W314 W317 || 20 W34C W34F | 34 w384 W387
7 W318 W31B | 21 W350 W353 |f 35 W388 W38B
8 W31C W31F | 22 W354 W357 |[ 36 W38C W38F
9 W320 W323 || 23 W358 W35B |[ 37 W390 W393
10 w324 W327 || 24 W35C W35F | 38 w394 w397
11 w328 W32B || 25 W360 W363 | 39 W398 Ww39B
12 w32C W32F | 26 w364 W367 | 40 W39C W39F
13 W330 W333 || 27 W368 W36B |[ 41 W3A0 W3A3
14 W334 W337 | 28 W36C W36F |[ 42 W3A4 W3A7

Device No. is determined to “W300~W3A7” if refresh device of remote register (RWr) is set to “W300".
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(2) Relationships between programmable controller CPU, master module and Measuring Unit(RWw)
1) The transmission data of the CPU device set with the automatic refresh parameters is stored in the "remote
register RWw" buffer memory.
2) The data stored in the "remote register RWw" buffer memory is automatically sent to the remote register RWw
of each remote device station.

Programmable controller CPU Master module Measuring Unit (Station number 1)
E Device No. i iRemote register(RWw)i Remote register(RWw)i
i waoo Ny ([ Rwwo : |
! Measuring Unit W401 D RWw1 ' !
i (Station number1) W402 i | RWw2 i !
W403 ! RWw3
: W404 | RWw4 | !
i Measuring Unit W405 ! RWw5 \ : 2) Measuring Unit (Station number 2)
! (Station number2) W406 RWw6 ' :“““““_ """" '
: W407 RWW7 ) :Remote reglster(RWW):
| | ! RWwWO |
i ! RWw1 i
: to to | ! RWw2 |
! RWw3
I | L o ______ 1
1 1
| W4A4 RWwA4 |
i Measuring Unit WA4A5 RWwWAS 1 : 2)
' (Station W4AG RWWA6 J :
| number42) W4A7 RWWA7 . 0
1 1
R L L LT TR E P Measuring Unit (Station number 42)
__________________ \
i Remote register(RWw)i
RWWO :
! RWw1 i
RWw2 !
! RWw3
! 1
Station Device No. Station Device No. Station Device No.
number number number
1 W400 ~ W403 | 15 W438 ~ WA43B |[ 29 w470 ~ WA473
2 w404 ~ W407 | 16 W43C ~ WA43F |[ 30 W474 ~ WA4T77
3 W408 ~ W40B || 17 W440 ~ W443 | 31 w478 ~ WA47B
4 W40C ~ WA40F || 18 W444 ~ W447 | 32 W47C ~ WATF
5 W410 ~ W413 || 19 W448 ~ W44B | 33 W480 ~ w483
6 w414 ~ W417 | 20 W44C ~ WA44F | 34 w484  ~  W487
7 w418 ~ W41B || 21 W450 ~ W453 |f 35 w488 ~ W48B
8 W41C ~ WA4LF | 22 w454~ WA457 | 36 W48C ~ WA48F
9 W420 ~ W423 || 23 W458 ~ WA45B || 37 W490 ~ W493
10 W424 ~ W427 || 24 W45C ~ WA45F || 38 W494 ~ W497
11 W428 ~ W42B || 25 W460 -~ W463 | 39 W498 ~ W49B
12 W42C ~ WA42F | 26 w464  ~  WA467 | 40 W49C ~ WA49F
13 W430 ~ W433 | 27 W468 ~ WA46B |[ 41 WA4A0 ~ W4A3
14 w434 ~ W437 | 28 W46C ~ WA46F |[ 42 W4A4 ~ WA4A7

Device No. is determined to “W400~W4A7” if refresh device of remote register (RWw) is set to “W400".
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7.2.1 Supported Command

The commands supported by Measuring Unit are listed in the table below. For the details of each commands, refer to
“7.2.2 Details of Commands".

(1) Command

Table 7.1 Suppoted Commands

Command Name Descriprion Note page
1H Data Monitor For monitoring measurement 25
2H Data Set For setting measurement 32

Note) 1: The command can be sent only when the remote READY is ON.

2: The command execution request flag and command completion reply flag are used to send the
command and receive replay data. For details of each flag, refer to “6.4 Normal Communication”.

3: In case of monitoring the present value and its maximum continuously according to the renewal data
timing of Measuring Unit, the maximum may be smaller than the present value.
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7.2.2 Details of Commands

1)

The details of the command and reply data supported by Measuring Unit are described here.

Data Monitor Command (1H)

1H Data Monitor

- The measurement items are assigned “Unit No.”, "Group No.” and “Channel No.”. (Refer to Table 7.2.)
- After writing the command as shown below into the remote register RWw, set the command excution request

flag to ON(1). When the command completion reply frag is turned on, the item specified is reset.

- The details of the data format are shown in the Data Composition Table 7.4 to Table 7.10.
- The monitoring item is changed with the setting of phase wire system. (Refer to Table 7.3.)

Remote register RWw (PLC—Measuring Unit) Remote register RWr (Measuring Unit—PLC)

b15 b8 b7 b4 _ b3 b0 b15 b8 b7 b0
m Group No. UnitNo.*1|  1H n Channel No. Group No.
m+1 00H Channel No. n+1 Index number 00H
m+2 00H O0H n+2 Low data
m+3 00H 00H n+3 High data

(*1) 1H is used in the unit No. of Measuring Unit

m, n : Address is allocated to the master module by the station number setting.

Note: Measuring Unit can monitor the value of the measurement items which are not displayed.

*1: It is described as 8 bits data by combining the unit No. (high 4 bits) and the command (low 4 bits).
b7 b4 b3 b0

(. J\. J
Y

v
T T—Command: datarange -+ 1H~2H

Unit No.: datarange --- 1H

Model Unit No.
EMU4-FD1-MB 1H

For example, When the unit No. is 1H and the command is 1H, it becomes “11H".
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Table 7.2 Group Channel List for Data Monitor Command (1H) (1/5)

G(raglp Chg_:])nel Note Data type [Content name FED’\T—JI\LIILB ch)r?T:E;t
FO 02 Set-up  |Model code (@) ®
EO 11 Primary current A O
EO 12 Primary voltage (L-L) \% O @
EO 1B *2 Primary voltage (L-N) \Y O
EO 1C Secondary voltage (L-L/L-N) \% O
EO 13 Phase & Wiring O
02 EO Time constant for DA sec O ®
08 EO Time constant for DW sec O
EO 1E Secondary current O
01 01 Measurement|Average current A Inst. O
01 21 Phase 1 current A Inst. O
01 41 *1 Phase 2 current A Inst. O
01 61 *1 Phase 3 current A Inst. O
01 81 *2 Phase N current A Inst. @) Q)
02 21 Phase 1 current demand A Inst. O
02 41 *1 Phase 2 current demand A Inst. O
02 61 *1 Phase 3 current demand A Inst. O
02 81 *2 Phase N current demand A Inst. O
03 21 *2 |Measurement|1-N voltage \Y Inst. O
03 41 *2 2-N voltage \% Inst. O
03 61 *2 3-N voltage \% Inst. O
05 01 Average L-L voltage \Y Inst. O
05 21 1-2 voltage \% Inst. O
05 41 *1 2-3 voltage \Y Inst. O
05 61 *1 3-1 voltage Vv Inst. @) Q)
07 01 Active power kw ilnst. iTotal O
08 01 Active power demand kW ilnst. (Total O
09 01 Reactive power kvar ilnst. iTotal O
0B 01 *2 Apparent power kVA ilnst. (Total O
0D 01 Power factor % Inst. :Total O
OF 01 Frequency Hz ilnst. O
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Inst.: Instantaneous value.

Max.: Maximum value.

Min.: Minimum value.

RMS.: Root-Mean-Square value.

Note: Measurement data correspond as follows according to setting of phase wiring. (Maximum / Minimum data and harmonic

data are same.)

Name of channel Phase wiring

3P3W 1P3W(1N3) 1P3W(1IN2) 1P2W
1-2 voltage 1-2 voltage 1-N voltage 1-N voltage Voltage
2-3 voltage 2-3 voltage 2-N voltage 2-N voltage -
3-1 voltage 3-1 voltage 1-3 voltage 1-3 voltage -
Phase 1 current Phase 1 current Phase 1 current Phase 1 current Current

Phase 2 current

Phase 2 current

Phase N current

Phase N current

Phase 3 current

Phase 3 current

Phase 3 current

Phase 2 current
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Table 7.2 Group Channel List for Data Monitor Command (1H) (2/5)

Group | Channel EMU4- Data
(H) (H) Note Data type |Content name ED1-MB | format
63 21 *3 | Measurement]1-2 harmonic voltage Vv RMS. iTotal O
4D 21 *3 1-2 harmonic voltage V RMS. ilst O
4F 21 *3 1-2 harmonic voltage Vv RMS. i3rd )

51 21 *3 1-2 harmonic voltage V RMS. i5th ®)
53 21 *3 1-2 harmonic voltage \Y RMS. {7th O @
55 21 *3 1-2 harmonic voltage V RMS. i9th )
57 21 *3 1-2 harmonic voltage V RMS. i11th O
59 21 *3 1-2 harmonic voltage V RMS. i13th O
5B 21 *3 1-2 harmonic voltage Vv RMS i15th O
76 86 *3 | Measurement|1-2 voltage THD % Inst. iTotal O
76 73 *3 1-2 voltage harmonic distortion % Inst. i3rd )
76 75 *3 1-2 voltage harmonic distortion % Inst. i5th ®)
76 77 *3 1-2 voltage harmonic distortion % Inst. _i7th O @
76 79 *3 1-2 voltage harmonic distortion % Inst. i9th ®)
76 7B *3 1-2 voltage harmonic distortion % Inst. i11th O
76 7D *3 1-2 voltage harmonic distortion % Inst.  i13th O
76 7F *3 1-2 voltage harmonic distortion % Inst. i15th O
63 41 *é Measurement 2-3 harmonic voltage \% RMS. i{Total O
4D 41 *é 2-3 harmonic voltage \Y, RMS. {1st O
*
4F 41 % 2-3 harmonic voltage \Y, RMS. {3rd O
*
51 41 % 2-3 harmonic voltage \Y, RMS. i5th O
*l i
53 41 3 2-3 harmonic voltage V  IRMS. i7th @) O)
*
55 41 - 2-3 harmonic voltage V. IRMS. oth o)
57 41 *é 2-3 harmonic voltage V. RMS. i11th o
59 41 *é 2-3 harmonic voltage V. RMS. 13th o
5B 41 *é 2-3 harmonic voltage \Y, RMS. {15th O
76 9C *é Measurement|, 3 \oitage THD % Inst. [Total 0
*
76 89 % 2-3 voltage harmonic distortion % Inst. i3rd O
*
76 8B % 2-3 voltage harmonic distortion % Inst. i5th O
*
76 8D % 2-3 voltage harmonic distortion % Inst. i7th @) @
*
76 8F % 2-3 voltage harmonic distortion % Inst. i9th @)
76 91 *é 2-3 voltage harmonic distortion % Inst. i1ith @)
76 93 *é 2-3 voltage harmonic distortion % Inst. i13th @)
76 95 *é 2-3 voltage harmonic distortion % Inst. i15th O

Inst.: Instantaneous value.

Max.:

Maximum value.
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Table 7.2 Group Channel List for Data Monitor Command (1H) (3/5)

G(r|c_>|l)1p Ch(a:_?)nel Note | Datatype |Content name FED'\QEJJE ch)r?T:E;t
4B 21 *2 | Measurement]1-N harmonic voltage V RMS. iTotal O
35 21 *2 1-N harmonic voltage Vv RMS. ilst )
37 21 *2 1-N harmonic voltage V RMS. i3rd O
39 21 *2 1-N harmonic voltage Vv RMS. i5th )
3B 21 *2 1-N harmonic voltage V RMS. i7th O Q)
3D 21 *2 1-N harmonic voltage V RMS. i9th O
3F 21 *2 1-N harmonic voltage V RMS. i11th O
41 21 *2 1-N harmonic voltage V RMS. i13th O
43 21 *2 1-N harmonic voltage V RMS. i15th O
77 86 *2 | Measurement|1-N voltage THD % Inst. iTotal O
77 73 *2 1-N voltage harmonic distortion % Inst. i3rd O
77 75 *2 1-N voltage harmonic distortion % Inst. i5th )
77 77 *2 1-N voltage harmonic distortion % Inst. i7th O ©)
77 79 *2 1-N voltage harmonic distortion % Inst. i9th O
77 7B *2 1-N voltage harmonic distortion % Inst. i11th O
77 7D *2 1-N voltage harmonic distortion % Inst.  i13th O
77 7F *2 1-N voltage harmonic distortion % Inst. i15th O
4B 41 *2 | Measurement|2-N harmonic voltage Vv RMS. iTotal O
35 41 *2 2-N harmonic voltage V RMS. ilst O
37 41 *2 2-N harmonic voltage Vv RMS. i3rd )
39 41 *2 2-N harmonic voltage V RMS. i5th O
3B 41 *2 2-N harmonic voltage V RMS. i7th O @
3D 41 *2 2-N harmonic voltage V RMS. i9th ®)
3F 41 *2 2-N harmonic voltage V RMS. i11th O
41 41 *2 2-N harmonic voltage V RMS. i13th O
43 41 *2 2-N harmonic voltage V RMS. i15th O
77 9C *2 | Measurement]2-N voltage THD % Inst. _iTotal O
77 89 *2 2-N voltage harmonic distortion % Inst. i3rd )
77 8B *2 2-N voltage harmonic distortion % Inst. i5th O
77 8D *2 2-N voltage harmonic distortion % Inst. i7th O ©)
77 8F *2 2-N voltage harmonic distortion % Inst. i9th )
77 91 *2 2-N voltage harmonic distortion % Inst. i11th O
77 93 *2 2-N voltage harmonic distortion % Inst. i13th O
77 95 *2 2-N voltage harmonic distortion % Inst. i15th O
4B 61 *2 | Measurement]3-N harmonic voltage V RMS. iTotal O
35 61 *2 3-N harmonic voltage V RMS. ilst )
37 61 *2 3-N harmonic voltage V RMS. i3rd O
39 61 *2 3-N harmonic voltage V RMS. i5th O
3B 61 *2 3-N harmonic voltage V RMS. i7th ®) Q)
3D 61 *2 3-N harmonic voltage V RMS. i9th O
3F 61 *2 3-N harmonic voltage V RMS. i11th O
41 61 *2 3-N harmonic voltage V RMS. i13th O
43 61 *2 3-N harmonic voltage V RMS. i15th O

Inst.: Instantaneous value.

Max.:

Maximum value.
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Table 7.2 Group Channel List for Data Monitor Command (1H) (4/5)

G(raglp Chg_:l)nel Note Data type |Content name FEDhgl.%JI\L/Il_B f(?riz?it
77 B2 *2 | Measurement|3-N voltage THD % Inst. iTotal O
77 9F *2 3-N voltage harmonic distortion % Inst. i3rd O
77 Al *2 3-N voltage harmonic distortion % Inst. i5th )
77 A3 *2 3-N voltage harmonic distortion % Inst. i7th O )
77 A5 *2 3-N voltage harmonic distortion % Inst. i9th O
77 A7 *2 3-N voltage harmonic distortion % Inst. i11th O
77 A9 *2 3-N voltage harmonic distortion % Inst.  i13th O
77 AB *2 3-N voltage harmonic distortion % Inst. i15th O
33 21 Measurement|Phase 1 harmonic current A RMS. iTotal O
1D 21 Phase 1 harmonic current A RMS. i1st O
1F 21 Phase 1 harmonic current A RMS. i3rd O
21 21 Phase 1 harmonic current A RMS. {5th O
23 21 Phase 1 harmonic current A RMS. i7th O Q)
25 21 Phase 1 harmonic current A RMS. {9th O
27 21 Phase 1 harmonic current A RMS. i11th O
29 21 Phase 1 harmonic current A RMS. i13th O
2B 21 Phase 1 harmonic current A RMS. i15th O
75 86 Measurement|Phase 1 current THD % Inst. i{Total O
75 73 Phase 1 current harmonic distortion % Inst. i3rd O
75 75 Phase 1 current harmonic distortion (% Inst. {5th O
75 77 Phase 1 current harmonic distortion % Inst. {7th O @
75 79 Phase 1 current harmonic distortion % Inst. i9th O
75 7B Phase 1 current harmonic distortion (% Inst. i11th O
75 7D Phase 1 current harmonic distortion % Inst. i13th O
75 7F Phase 1 current harmonic distortion % Inst. i15th O
33 41 *2 Measurement|Phase 2 harmonic current A RMS. {Total O
1D 41 *2 Phase 2 harmonic current A RMS. ilst O
1F 41 *2 Phase 2 harmonic current A RMS. {3rd O
21 41 *2 Phase 2 harmonic current A RMS. {5th O
23 41 *2 Phase 2 harmonic current A RMS. i7th ®) Q)
25 41 *2 Phase 2 harmonic current A RMS. {9th O
27 41 *2 Phase 2 harmonic current A RMS. i11th O
29 41 *2 Phase 2 harmonic current A RMS. i13th O
2B 41 *2 Phase 2 harmonic current A RMS. {15th O
75 9C *2 | Measurement|Phase 2 current THD % Inst. iTotal O
75 89 *2 Phase 2 current harmonic distortion % Inst. {3rd O
75 8B *2 Phase 2 current harmonic distortion % Inst. {5th O
75 8D *2 Phase 2 current harmonic distortion % Inst. i7th O @
75 8F *2 Phase 2 current harmonic distortion % Inst. {9th O
75 91 *2 Phase 2 current harmonic distortion % Inst. i11th O
75 93 *2 Phase 2 current harmonic distortion % Inst. i13th O
75 95 *2 Phase 2 current harmonic distortion % Inst. {15th O
33 61 *1 | Measurement|Phase 3 harmonic current A RMS. iTotal O
1D 61 *1 Phase 3 harmonic current A RMS. i1st O
1F 61 *1 Phase 3 harmonic current A RMS. {3rd O
21 61 *1 Phase 3 harmonic current A RMS. i5th O
23 61 *1 Phase 3 harmonic current A RMS. i7th O Q)
25 61 *1 Phase 3 harmonic current A RMS. {9th O
27 61 *1 Phase 3 harmonic current A RMS. i11th O
29 61 *1 Phase 3 harmonic current A RMS. {13th O
2B 61 *1 Phase 3 harmonic current A RMS. i15th O
Inst.: Instantaneous value.  Max.: Maximum value.  Min.: Minimum value. RMS.: Root-Mean-Square value.
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Table 7.2 Group Channel List for Data Monitor Command (1H) (5/5)

G(r|c_>|l)1p Ch(a|_r|1)nel Note Data type |Content name FED’\QI_L_JJ_B f(?r?wgzt
75 B2 *1 | Measurement|Phase 3 current THD % Inst. iTotal O
75 9F *1 Phase 3 current harmonic distortion % Inst. {3rd O
75 Al *1 Phase 3 current harmonic distortion % Inst. i5th O
75 A3 *1 Phase 3 current harmonic distortion % Inst. i7th O @
75 A5 *1 Phase 3 current harmonic distortion % Inst. {9th O
75 A7 *1 Phase 3 current harmonic distortion % Inst. i11th O
75 A9 *1 Phase 3 current harmonic distortion % Inst. {13th O
75 AB *1 Phase 3 current harmonic distortion % Inst. {15th O
33 81 *2 | Measurement|Phase N harmonic current A RMS. iTotal O
1D 81 *2 Phase N harmonic current A RMS. i1st O
1F 81 *2 Phase N harmonic current A RMS. i3rd O
21 81 *2 Phase N harmonic current A RMS. i5th O
23 81 *2 Phase N harmonic current A RMS. {7th O @
25 81 *2 Phase N harmonic current A RMS. {9th O
27 81 *2 Phase N harmonic current A RMS. i11th O
29 81 *2 Phase N harmonic current A RMS. {13th O
2B 81 *2 Phase N harmonic current A RMS. i15th O
75 C8 *2 Measurement|Phase N current THD % Inst. iTotal O
75 B5 *2 Phase N current harmonic distortion ;% Inst. i3rd O
75 B7 *2 Phase N current harmonic distortion {% Inst. i5th O
75 B9 *2 Phase N current harmonic distortion % Inst. {7th O 0
75 BB *2 Phase N current harmonic distortion ;% Inst. i9th O
75 BD *2 Phase N current harmonic distortion % Inst. i11th O
75 BF *2 Phase N current harmonic distortion % Inst. {13th O
75 Cl *2 Phase N current harmonic distortion ;% Inst. i15th O
80 01 Measurement|Active energy (import) kWh icount O
80 63 Active energy (export) kWh icount ®)
81 01 Reactive energy (import lag) kvar icount ®) ®
80 64 Active energy (import) kWh icount iexpand O
80 65 Active energy (export) kWh icount iexpand O
81 66 Reactive energy (import lag) kvar icount iexpand O
83 01 Pulse count 1 pulseicount O ®
87 01 Operating time 1 min__icount O
8B 01 Active energy during operation 1 kWh icount O @
AO 31 Alarm state |Alarm state Alarm ®) ©)

Inst.: Instantaneous value.  Max.: Maximum value.  Min.: Minimum value. = RMS.: Root-Mean-Square value.

Note
*1: If phase wire system is set to single-phase 2-wire, Out-of-range error occurs.
*2: If phase wire system is set to except three-phase 4-wire, Out-of-range error occurs.
*3: If phase wire system is set to three-phase 4-wire, Out-of-range error occurs.
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)

Data Monitor Command (2H)

2H

Data Set

You can change setting value of measuring unit by PLC.

Writing the number of Group number and Channnel number of data to the memory.
Please refer to Table 7.3 for data group number and data channel number.

*After writing the set-up value, about 5 seconds is needed to restart the measurement based on new set-up

value.

Remote register RWw (PLC—Measuring Unit)

Remote register RWr (Measuring Unit—PLC)

m
m+1
m+2

m+3

b15

b8 b7

b4 b3 b0

Group No.

(Unit.No. *1)5 2H

Index number

Channel No.

Low data

High data

(*1) 1H is used in the unit No. of Measuring Unit

n+1l
n+2

n+3

b15 b8 b7 b0
Channel No. Group No.
00H 00H
00H 00H
00H 00H

m, n : Address is allocated to the master module by the station number setting.
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Table 7.3 Group Channel List for Data Set Command (2H)

Hex Content name EMU4-FD1-MB _ _ Data
Group | Channel Range Setting unit format
EO 11 Primary current 1.0A to 6000.0A (Notel) @
EO 12 Primary voltage (L-L) 1V to 6600V (Note2) @
EO 1B Primary voltage (L-N) %I!MKL)JEGIBSYMB 3PAW only) (Note3) @
EO 1C Secondary voltage (L-L/L-N) 1V to 220V Step 1V @

01H: 1P2W
. 02H: 1P3W
EO 13 Phase Wire system 03H: 3P3W — ®
04H: 3P4W (EMU4-FD1-MB only)
02 EO Time constant for DA 0 to 1800s (Note4) ®
08 EO Time constant for DW 0 to 1800s (Note4) ®
80 01 Active energy (import) 0 to 999999xMultiplicand (Note5) Step 1xMultiplicand @
80 63 Active energy (export) 0 to 999999xMultiplicand (Note5) Step 1xMultiplicand @
81 01 Reactive energy (import lag) 0 to 999999xMultiplicand (Note5) Step 1xMultiplicand @
Al 3A 16bit set register ?5%? to Table 7.8 Data Format . ®

Note 1: From the most significant digit to 3 digits can be freely setting in the range from 100.0A to 6000.0A.

Note 2: Effective value of primary voltage(L-L) is follows.
3P3W or 1P2W :
From the most significant digit to 3 digits can be freely setting in the range from 1000V to 6600V.

When setup 110V, 220V or 440V, Setup is Direct setup(Not use VT) in EMU4-FD1-MB.

1P3W :

110V is valid only.

3P4W :

From the most significant digit to 3 digits can be freely setting in the range from 1000V to 6600V.

Set value Direct voltage | Set value Direct voltage
110v 63.5/110V 380V 220/380V
173V 100/173V 400V 230/400V
182V 105/182V 415V 240/415V
190V 110/190V 420V 242/420V
199V 115/199V 430V 250/430V
208V 120/208V 440V 254/440V
220V 127/220V 460V 265/460V
346V 200/346V 480V 2771480V

*From the most significant digit to 3 figures can be freely set up in the range.
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Note 3 : Setup of phase voltage is only available in 3P4W.
From the most significant digit to 3 digits can be freely setting in the range from 1000V to 6600V..
Setup is Direct setup(Not use VT) when setup in below value.

Set value Direct voltage
63.5V 63.5/110V
100V 100/173V
105V 105/182V
110V 110/190V
115V 115/199V
120V 120/208V
127v 127/220V
200V 200/346V
220V 220V/380V
230V 230/400V
240V 240/415V
242V 242420V
250V 250/430V
254V 254/440V
265V 265/460V
277V 2771480V

Note 4 : The set value is the second unit value. (For example of 2 minutes, set as 120 seconds.) About setting range, please
refer to each user’s manuals.

Note 5 : Multiplicand fixed for each items according to phase wire system, primary voltage and primary current.(For details,
refer to 7.2.4 Significant digits and Multiplying factor)
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7.2.3 Data Composition

Table 7.4 Data Format (1/6)

Data Data Format (D
Measurement
/Current \ b15 b8 b7 bo
Voltage,

Active power,

Reactive power,

Power factor,

Frequency, etc.

o _/

Format®

Multiplicand

Numerical value

Index number
.

v

< Multiplicand >

Multiplicand is fixed for every item according to settings of primary current, primary voltage,

and phase wiring. (Refer to P44.)

Numerical value: 32-bit integer with a sign
-2147483648~2147483647
(80000000H~7FFFFFFFH)

Low data
l High data
i High data Low data i
= - ~ s ~
| b3l b24 b23 b16 bl5 !
§|||||||||||||||||||||||||||||||||||| ;
L o
I T~ i

Index number Multiplicand Remarks
03H x10°
02H x 10?
01H x 10
Actual value =
O0OH X1 . -
n Numerical value X Multiplicand
FFH x 10
FEH %1072
FDH x10°
<Example: Active power >
Data Multiplicand Numerical value Actual value
FFOO0000FFH FFH=10" 000000FFH=255 255x107= 25.5[kW]
00000000FFH OOH=>1 000000FFH=255 255x1 = 255[kW]
FFFFFFFFO1H FFH=10" FFFFFFO1H=-255 -255x107= -25.5[kW]
OOFFFFFFO1H OOH=>1 FFFFFFO1H=-255 -255%1 = -255[kW]
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Table 7.5 Data Format (2/6)

Data Data Format @
Measurement
b15 b8 b7 b0
/Active energy \
. Multiplicand
Reactive energy
L Index number ]
Operating time ] p S
Active energy Numerical value Low data
during operation l High data
4 / 2 :
. High data Low data |
Format® | A A '
Lo N \ '
' b3l b24 b23 b16 bl5 !
L LT ||||||||| ||||||||| |
L o
i Numerical value: 32-bit integer with a sign i
! However, the effective numerical value is 0~999999 !
| (OH~F423FH) :
v

< Multiplicand >
Multiplicand is fixed for every item according to settings of primary current, primary voltage,
and phase wiring. (Refer to 7.2.4 Significant digits and Multiplying factor)

Index number Multiplicand Remarks

04H x10*

03H x10°

02H x 10

01H x 10

00H x1 Actual value =

FFH x10™ Numerical value X Multiplicand
FEH x 107

FDH x10°

FCH x10™

FBH x10°

<Example: Active Energy >

Data Multiplicand Numeric value Actual value
FFOO00000FFH FFH=10" 000000FFH=255 255x10™ = 25.5[KWh]
00000000FFH 00H=1 000000FFH=255 255x1 = 255[kWh]

(36/80)

LEN160602



Table 7.6 Data Format (3/6)

Data Data Format @
Alarm state
b15 b8 b7 b0
Format®)

00H(fixed) <—

Index number

< l Low data

l High data
i High data Low data i
1 A A :
[ N Ia N !
| b15 b8 b7 bo !
miliiiiiigininining.
i - o
| Y i
i Alarm state i
. |

Alarm: Refer to next page.
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<The allocation of the alarm >

Bit Data EMU4-
Content OFF(0) ON(1) FD1-MB
b0 Alarm of Pulse Non-Alarm Alarm @)
bl Reserved — — —
b2 Alarm of Demand | Non-Alarm Alarm o)
current
b3 Alarm of Demand | Non-Alarm Alarm o)
Active power
b4 | Contact Input OFF(Open) | ON(Close) @)
b5 | Alarm (total) Non-Alarm Alarm @)
b6 Reserved — — -
b7 Reserved — — —
b8 | Alarm of Voltage Non-Alarm Alarm O
b9 Reserved — — —
b10 | Reserved — — —
b1l | Reserved — — —
b12 | Reserved — — -
b13 | Alarm of Power | Non-Alarm Alarm o)
factor
b14 | Reserved — — —
b15 | Reserved — — -

Notel: bO (Pulse count) is available only when external input signal setup is Pulse input in EMU4-FD1-MB.
Note2: b4 (Contact input) is available only when external input signal setup is Contact input in EMU4-FD1-MB.
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Table

7.7 Data Format (4/6)

Data

Data Format @

Set-up

Primary current
Secondary current
Primary voltage
Secondary voltage

Format@)

b15 b8 b7 b0
Multiplicand
Index number

Numerical value Low data )

l High data
i High data Low data i
I A A !
e N \ '
' b3l b24 b23 b16 bl5 !
§|||||||||||||||||||||||||||||||||||| ;
' A
: T :
' Numerical value: 32-bit integer with a sign |
| -2147483648~2147483647 i
E (80000000H~7FFFFFFFH) !

v

< Multiplicand >
Multiplicand is fixed for every item according to settings of primary current, primary voltage,
Secondary current, Secondary voltage, and phase wiring. (Refer to 7.2.4 Significant digits

and Multiplying factor)

Index number = O0H: The actual value is the numeric value.
Index number = FFH: The actual value is 10" times the numeric value.

<Example: Primary current, Primary voltage >

Set-up value Multiplicand Numeric value Data
Set-up value = 100.0A X 10"=FFH 1000=03E8H 000003E8H
(Effective range =
one place of decimals)
Set-up value = 400A x 1=00H 400=0190H 00000190H
(Effective range = Integer)
Set-up value = 110.0V x 10"'=FFH 1100=>044CH 0000044CH
(Effective range =
one place of decimals)
Set-up value = 3300V x1=00H 3300=0CE4H 00000CE4H
(Effective range = Integer)
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Table 7.8 Data Format (5/6)

Data Data Format ®
Set-up
Phase wiring b15 b8 b7 b0

Time constant
16bit set register

OOH(fixed) <=

Index number
.

Numerical value Low data
l High data
Format® T TTTTTTTTTTmmmmmmmooooooooooooooommmmooooooooooooooooooooooos :
! High data Low data i
i A A !
b N \ '
1 b31 b24 b23 b16 bl5 b8 '
L L e ||||||||| ;
1
L o
: T :
' Numerical value: 32-bit integer with a sign |
-2147483648~2147483647
! (80000000H~7FFFFFFFH) :
< Data(Numeric value) >
1) Phase wiring
Phase wiring Data Note
Single phase 2 wire (1P2W) 00000001H About setting range, please
Single phase 3 wire (1P3W)(1N3 display) 00000002H refer to the instrument
Three phase 3 wire (3P3W) 00000003H manual.
Three phase 4 wire (3P4W) 00000004H
2) Time constant for demand
Group Channel Range
02 EO The range of 0(= OH) to 1800 seconds(= 708H)can be set
08 EO up per seconds.
3) Model code
Model Name Data Note
EMU4-FD1-MB 0BH b31 to b8 is fixed 0.
4)16bit set register
Refer to next page.
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< Details of 16bit set register>

. EMU4-
Bit Content ED1-MB Note
b16 | Alarm reset @)
b17 All measurement data o Notel
reset
b18 | Reserved —
b19 | Reserved —
b20 | Reserved —
b21 | Reserved —
b22 | Reserved —
b23 | Reserved —
b24 Contact input latch o
clear
b25 | External input reset O Note2
b26 | Reserved —
b27 | Reserved —
b28 | Reserved —
b29 | Reserved —
b30 Active. energy / o
Reactive energy reset
b31 | Reserved —

Note 1: Reset value is showed in below table.

Integral value

EMU4-FD1-MB

Electric energy, Reactive power, Pulse count, Operating time
Periodic electric energy, CO2 conversion

Note 2: Reset value is showed in below table.

Value

EMU4-FD1-MB

Electric energy, Reactive power, Pulse count, Operating time
Periodic electric energy, CO2 conversion
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Table 7.9 Data Format (6/6)

Numerical value: 32-bit integer with a sign
However, the effective numerical value is 0~999999

(OH~F423FH)

Data Data Format ®
Measurement
b15 b8 b7 b0
Multiplicand
[ Pulse ] Index number
Operating time Numerical value |(° Low data )
l High data
Format®) i High data Low data i
L "~ ~ —- \ i
| b3l b24 b23 b16 bi5 b8 :
L T (T ||||||||| ;
L s
: Bl i
i i
i |

v

< Multiplicand >

Multiplicand is fixed for every item according to settings of primary current, primary voltage, and

phase wiring. (Refer to 7.2.4 Significant digits and Multiplying factor)

<Example: Measurement value >

Item Multiplicand Numeric value Actual value
Pulse 00H=1 000000FFH=>255 255x1 = 255[pulse]
Operating time 00H=1 0000003CH=60 60x1 = 60[hour]
(42/80)

LEN160602




7.2.4 Significant digits and Multiplying factor

@

Electric power and Reactive power data

Vertical axis: Primary current setting value Horizontal axis: Primary voltage setting value, Phase wire system setting

value.
Phase 1P2W 1P3W 3P3W
Wire

system

V| 110 220 440 690 1100 | 2200 | 3300 | 6600 110 110 220 440 690 [ 1100 | 2200 | 3300 | 6600
A
5 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 3digit | 2digit | 2digit | 2digit
6 3digit | 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 3digit | 2digit | 2digit | 2digit
7.5 3digit | 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit
8 3digit | 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit
10 3digit | 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit
12 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 2digit | 2digit | 2digit | 2digit | 1digit
15 3digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 3digit | 3digit | 3digit [ 3digit | 2digit | 2digit [ 2digit | 2digit | 1digit
20 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit
25 3digit | 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit [ 2digit | 1digit | 1digit
30 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 3digit | 3digit | 3digit | 2digit | 2digit | 2digit [ 2digit | 1digit | 1digit
40 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit | 1digit | 1digit | 1digit
50 3digit | 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit | 1digit | 1digit | 1digit
60 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 3digit | 2digit [ 2digit | 2digit | 2digit ] 1digit | 1digit | 1digit
75 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
80 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
100 3digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
120 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1
150 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 1digit | 1digit [ 1digit | 1digit x1
200 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 1digit x1
250 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1
300 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1
400 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 2digit | 2digit | 1digit | 1digit | 1digit [ 1digit x1 x1 x1
500 2digit | 2digit ]| 1digit | 1digit | 1digit | 1digit x1 x1 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1
600 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 2digit | 1digit [ 1digit | 1digit [ 1digit x1 x1 x1
750 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1
800 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1
1000 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1
1200 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 x10
1500 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 x10
1600 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x10
2000 1digit | 1digit | 1digit x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x10
2500 1digit | 1digit | 1digit x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x10 x10
3000 1digit | 1digit x1 x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x10 x10
4000 1digit | 1digit x1 x1 x1 x1 x10 x10 1digit | 1digit x1 x1 x1 x1 x10 x10 x10
5000 1digit | 1digit x1 x1 x1 x1 x10 x10 1digit | 1digit x1 x1 x1 x1 x10 x10 x10
6000 1digit x1 x1 x1 x1 x10 x10 x10 x1 1digit x1 x1 x1 x1 x10 x10 x10
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Phase 3P4W

Wire

system

V | 63. 100 10! 11 115 120 127 20 22 230 24 24, 25 25 26 27

5 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
6 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
75 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
8 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
10 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
12 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit
15 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit 3digit | 2digit
20 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
25 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
30 3digit | 3digit | 3digit | 3digit | 3digit [ 3digit | 3digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
40 3digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit
50 3digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit
60 3digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit [ 2digit [ 2digit | 2digit | 2digit | 2digit
75 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
80 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
100 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
120 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
150 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit
200 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit [ 1digit [ 1digit | 1digit | 1digit | 1digit
250 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
300 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
400 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
500 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit [ 1digit | 1digit | 1digit | 1digit
600 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit [ 1digit | 1digit [ 1digit | 1digit
750 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
800 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
1000 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
1200 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
1500 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1
1600 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1
2000 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
2500 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
3000 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
4000 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
5000 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
6000 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1

Note : 3 digit means three decimal places(X1O’3) and 2 digit means two decimal places(X1O'2) and 1 digit means 1
decimal places (x10™)

Note : x1 means integerx1 and x10 means integerx10.

Note : Reply error of out of range of channel according upper table.
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(2)  Current and harmonics current data

Primary current EMU4-FD1-MB
Less than 40A Decimal 2 digit
40A to 400A Decimal 1 digit
400A to 4000A Integerx1
More than 4000A Integerx10

(3) Voltage and harmonics voltage data

More than 300V

Primary voltage EMU4-ED1-MB
(Notel)
Less than 300V Decimal 1 digit
Intengerx1

Notel: Primary voltage is phase voltage when phase wire system is 3P4W.
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4

Electric energy, reactive energy and electric energy conversion

Phase 1P2w 1P3W 3P3W
wire
system

\ 110 220 440 690 1100 | 2200 | 3300 | 6600 110 110 220 440 690 1100 | 2200 | 3300 | 6600
A
5 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 1digit | 1digit | 1digit
6 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 2digit | 1digit | 1digit | 1digit
7.5 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
8 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
10 2digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit [ 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit
12 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1
15 2digit | 2digit | 2digit | 2digit ] 1digit | 1digit | 1digit | 1digit | 2digit | 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1
20 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 1digit x1
25 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1
30 2digit | 2digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 2digit | 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1
40 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1
50 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 2digit | 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1
60 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 2digit | 1digit [ 1digit | 1digit | 1digit x1 x1 x1
75 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit [ 1digit | 1digit x1 x1 x1 x1
80 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit [ 1digit | 1digit x1 x1 x1 x1
100 2digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 1digit | 1digit | 1digit [ 1digit | 1digit x1 x1 x1 x1
120 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 x10
150 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 1digit | 1digit | 1digit [ 1digit x1 x1 x1 x1 x10
200 1digit | 1digit | 1digit x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x10
250 1digit | 1digit | 1digit x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x10 x10
300 1digit | 1digit x1 x1 x1 x1 x1 x10 1digit | 1digit | 1digit x1 x1 x1 x1 x10 x10
400 1digit | 1digit x1 x1 x1 x1 x10 x10 1digit | 1digit x1 x1 x1 x1 x10 x10 x10
500 1digit | 1digit x1 x1 x1 x1 x10 x10 1digit | 1digit x1 x1 x1 x1 x10 x10 x10
600 1digit x1 x1 x1 x1 x10 x10 x10 x1 1digit x1 x1 x1 x1 x10 x10 x10
750 1digit x1 x1 x1 x1 x10 x10 x10 x1 x1 x1 x1 x1 x10 x10 x10 x10
800 1digit x1 x1 x1 x1 x10 x10 x10 x1 x1 x1 x1 x1 x10 x10 x10 x10
1000 1digit x1 x1 x1 x1 x10 x10 x10 x1 x1 x1 x1 x1 x10 x10 x10 x10
1200 x1 x1 x1 x1 x10 x10 x10 x10 x1 x1 x1 x1 x10 x10 x10 x10 x100
1500 x1 x1 x1 x1 x10 x10 x10 x10 x1 x1 x1 x1 x10 x10 x10 x10 x100
1600 x1 x1 x1 x1 x10 x10 x10 x10 x1 x1 x1 x10 x10 x10 x10 x10 x100
2000 x1 x1 x1 x10 x10 x10 x10 x100 x1 x1 x1 x10 x10 x10 x10 x10 x100
2500 x1 x1 x1 x10 x10 x10 x10 x100 x1 x1 x1 x10 x10 x10 x10 x100 x100
3000 x1 x1 x10 x10 x10 x10 x10 x100 x1 x1 x1 x10 x10 x10 x10 x100 x100
4000 x1 x1 x10 x10 x10 x10 x100 x100 x1 x1 x10 x10 x10 x10 x100 x100 x100
5000 x1 x1 x10 x10 x10 x10 x100 x100 x1 x1 x10 x10 x10 x10 x100 x100 x100
6000 x1 x10 x10 x10 x10 x100 x100 x100 x10 x1 x10 x10 x10 x10 x100 x100 x100
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Phase * 3P4W

wire

system

V | 63. 100 10! 11 115 120 127 20 22 230 24 24, 25 25 26 27

5 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
6 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
75 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
8 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
10 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
12 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit
15 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit 2digit | 1digit
20 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
25 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
30 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 2digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
40 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit [ 1digit | 1digit | 1digit | 1digit
50 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit
60 2digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit [ 1digit | 1digit [ 1digit | 1digit
75 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
80 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
100 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
120 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit
150 1digit | 1digit | 1digit | 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1
200 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
250 1digit | 1digit | 1digit [ 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
300 1digit | 1digit | 1digit | 1digit | 1digit | 1digit | 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1
400 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
500 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
600 1digit x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
750 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
800 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
1000 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
1200 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1
1500 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x10
1600 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x1 x10 x10 x10 x10
2000 x1 x1 x1 x1 x1 x1 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10
2500 x1 x1 x1 x1 x1 x1 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10
3000 x1 x1 x1 x1 x1 x1 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10
4000 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10
5000 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10
6000 x1 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10 x10

Note : 2 digit means two decimal places(XlO’z) and 1 digit means 1 decimal places(xlo’l)
Note : x1 means integerxl and x10 means integerx10 and x100 means integerx100.
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Effective Range and Multiplicand <For EMU4-FD1-MB>

The conditions of multiplying factor by setup of each element are shown below.

Element Condition Multiplying
factor
Voltage . 0V ~300V less than x10*
Harm%nics voltage Primary voltage (Notel) 300V or more X1
Current OA~40A less than %107
Current demand Primary current 40A~400A less than x 10"
Harmonics current 400A~4000A less than x1
OkW ~12kW less than x10°
Active power 12kW ~120kW less than x10”
Active_ power demand Full load power(Note2) 120kW ~1200kW less than x10"
Reactive power 1200kW ~12000kW less than x1
Apparent power 12000kW ~120000kW less than x 10"
120000kW or more x10°
OkW ~12kW less than X107
12kW ~120kW less than %107
Active ener 120kW ~1200kW less than X1
Reactive enggrgy Full load power (Note2) 1200kW ~12000kW less than x 10
12000kW ~120000kW less than x 10°
120000kW or more x10°
OkW ~12kW less than x10°
Active energy 12kW ~120kW less than x 10"31
(exten_ded) Full load power (Note2) 120kW ~1200kW less than X 10'2
Reactive energy 1200kW ~12000kW less than x 10
(extended) 12000kW ~120000kW less than | x10™
120000kW or more x1
Frequency — — x10*
Power factor — — x107
Harmonics distortion — — x107

Notel: At 3P4W, primary voltage is phase to neutral voltage.
Note2: How to calculate Full load power is the following.

Full load power [kKW]=

at 1P2wW

(e

at 3P3W

wﬁ\m”

a X(Primary voltage)x(Primary current)
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7.2.5 Error Occurrence

When the command and related data transmitted to Measuring Unit is improper or Measuring Unit is in H/W error,

RX(n+1)A (Error status flag) becomes 1(ON), the error code shown in Table 7.10 is returned as reply data.

Table 7.10 Error Code

Error Description Err(c:eigde EMU4-ED1-MB
Undefined command or lllegal command or
packet length ’ 40H O
Invalid group number 41H @)
Invalid channel number 42H O
Measuring Unit is in set-up mode 43H O
44H O
Invalid unit number 45H O
Invalid data for set-up 51H O
Invalid channel number C1H O
Invalid data for set-up C2H @)

If an error occurs, the error code is written into the RWrn as shown in the figure below, and RX(n+1)A (error status

flag) is turned on (error occurrence) and RX(n+1)B (remote READY) is turned off (normal communication stop).

For the error resetting method, refer to “6.3 Error Communication”.

(1) Atthe command No. is in range

Remote register RWrn
b15 b8 b7 b0
n Channel No. Group No.
n+1 00H 00H
n+2 00H Error code
n+3 00H 00H

(2) Atthe command No. is out of range

Remote register RWrn
b15 b8 b7 b0
n 00H Error code
n+1 00H 00H
n+2 00H 00H
n+3 00H 00H
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8. Abbreviations and Special Terms

Abbreviations and special terms used in this manual are shown below:

Abbreviation and Special Terms

Description

Master station

Station which controls remote stations and local stations.
One station is required for one system.

Local station

Station with the CPU which can communicate with master station and
other local stations.

Remote I/O station

Remote station which deals with bit information only.

Remote device station

Remote station which deals with bit information and word information.

Remote station

General name for remote I/O station and remote device station.
Controlled by a master station.

Intelligent device station

Station that can perform transient transmission.

RX Remote input

RY Remote output

RWw Remote resister (write area)

RWr Remote resister (read area)

Command Identification code allocated to items to be monitored or set.

Measuring Unit uses a special-purpose command that is transmitted to
monitor each measurement value or set each parameter.

Demand value

The demand value is an approximate average value during the
demand time period. When it is set to 0, each demand present value
becomes equivalent to the present value.
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9. Program Example

This chapter provides example programs of two types. One is the program to monitor only active energy from a Measuring
Unit. Another is the program to monitor the multi-items from two units of Measuring Unit.

*1. Sample programs are for Q series programmable controller.

*2. Sample programs are created by using “SW8D5C-GPPW GX Developer”.

*3. The refresh set with the automatic refresh parameters and the refresh executed with the FROM/TO instructions cannot
be performed simultaneously.

9.1  Program Example 1

9.1.1 Program Content

This section shows an example the program to monitor only active energy from a Measuring Unit whose station number is 1.
This program example is assumed the system configuration in below and the I/O number of the master station is X/Y0O to
XIY 1F.

Q series programmable controller

Slot No.0
CC-Link
Povv-er CPU Master
Unit Unit
CC-Link dedicated cable

[Terminating resistor]

[Terminating resistor]

W

o T T

EEEEEEE) (o

CC-Link Station number: 1
EMU4-FD1-MB
*1: Reading data
Station numberl:EMU4-FD1-MB | Active energy (import)
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9.1.2 Parameter Settings

Parameter settings are set as following with GX Developer.
(1) Network Parameter Settings and Auto Refresh Parameter Settings
The following is shown CC-Link network parameter settings and auto refresh parameter settings.

#MELSOFT series GX Developer G:¥Proeram Files¥MELSOF T¥GPPW¥Examplel — [Metwork o o] 4

#.| Project Edit Find/Replace ‘iewm Online Disenostics Tools  Window Help - =] x|

e el o e e e e | e B el ] o =1 o O
D= 8 &=e-= ®slel 2 el Eel 1' = 2|2] BIE| x4 Elel 212

=l

X
E|--' Example| Mo. of boards in module 1 +| EBEoards Blank: o setting.
Program 3 5
E::;:;;mmem Start /0 No _ oo
#] PLG parameter Operational zetting Dnn.eratlonal zettings
Type aster station - -
Netwark param - -
% Remote pass taster station data link tpe PLC pararneter auto start v =
Device memary = Mad.te : Remate netlver. 1 mode) 71 -
: [ connect counl
Device init Remate inputlFi<] X100
Remate output{R] 100
Remate regizter[BWwr] W 300
m ﬁl Remate register AW W00
Ethernet/GC IE/MELSECMET | tiey 2 Bo e L1
Yer.2 Remate output{ B
MELEEGKET / MINI | *er.2 Remate registerRyw/)
; Wer.2 Remote register[ B
Comtink | Special relay[SE] SEOD
Gancel | Special rgister[ 5] 5w
Ret count 3
Autamatic reconnection station count 1
Stand by master station Mo.
PLC down select Stop - -
Scan made setting Azpnchronous - -
Dlelay infomation setting 1]
Station information setting Station information
Remate device station initial setting Iritial zettings
| Interrupt setting Intermupt settings
4

Ihdispensable settingst Mo setting  / Already set ) Set if it iz needed( Mo zettine /Al
Setting item details:

Bicknowledee XY azzignment | Clea
Project l A | | _'I
Ready [Q02(H) [Host =tation 4
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Setting Item Description Example for Remarks
settings
No.of boards in Set the "No. of boards in module” for 1
Module which the network parameters are to be
set.
Start I/0O No Set the "Start 1/0 No." for the master | 0000 Set the same setting of Start
station XY in PC parameter setting
Type Set the station type. Master station
Mode Set the CC-Link mode. Remote net “Remote net ver.2 mode
(Ver.1 mode) “and “Remote net additional
mode” can be also used in
case of the QJ61BT11N.
All connect count | Set the total number of connected 1
stations in the CC-Link system
including reserved stations
Remote input Set the remote input (RX) refresh X100 Device name - Select from
(RX) device. X, M, L, B,D,W,RorZR.
Device number - Within the
range of the device points
that the CPU has.
Remote output Set the remote output (RY) refresh Y100 Device name - Select from
(RY) device. Y,M,L,B, T,C,ST,D,W, R
or ZR.
Device number - Within the
range of the device points
that the CPU has.
Remote register Set the remote register (RWr) refresh W300 Device name - Select from
(RWI) device. M, L, B,D,W, R, or ZR.
Device number - Within the
range of the device points
that the CPU has.
Remote register Set the remote register (RWw) refresh W400 Device name - Select from
(RWw) device. MLBTC ST, DW,R,
or ZR.
Device number - Within the
range of the device points
that the CPU has.
Special relay Set the link special relay (SB) refresh SBO Device name - Select from
(SB) device. M, L, B, D, W, R, SB or ZR.
Device number - Within the
range of the device points
that the CPU has.
Special register Set the link special register (SW) SWO0 Device name - Select from
(sw) refresh device. M, L, B, D, W, R, SW or ZR.
Device number - Within the
range of the device points
that the CPU has.
Retry count Set the number of retries for "Retry 1
count", when a communication error
OCCurs.
Automatic Set the number of modules that can 1
reconnection return to system operation by a single
station count link scan.
Standby master Set the station number for the standby Blank Blank: No standby master
station No. master station station specified.
PLC down select | Set the data link status for "PLC down Stop
select”, when a master station
programmable controller CPU error
occurs
Scan mode Set whether the link scan for the Asynchronous
setting sequence scan is synchronous or
asynchronous
Delay information | Set for the link scan delay time. 0 50us
setting
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(2) Operational Settings
Operational settings are as follows.

Operational settings module 1

— Parameter name

ISa mp e

— MHumber of excluzive stationz

Excluzive =tation 1 ;l

—Data link dizaorder station zetting

[T Hold input data

— Expanded| eyelic setting

zingle ;I

—Gase of GPU STOP setting

[ GClears compulzorily

—Block data azsurance per station

[T Enable setting

Cancel |

(3) Station Information Settings

Station information settings are as follows.

CC-Link station information. Module 1

Expanded Excluzive station FRemote station Rezervelinvalid |Inteligent buffer select{word] |
Ftation Mo Statioh type cyclic setting count paints statioh zelect Send | Receive [Automatic
1/1  |Remote device station - ||zingle  ||[Exclusive station 1 + | 32 points + |Mo zetting - | -
Default Check End Cancel
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(4) File Register Settings

This program example uses file registers R (ZR). The procedures of file register settings are as follows.
1) Double-click “PLC parameter”.

2) Select “PLC file”.

3) Select “Use the same file name as the program” or “Use the following file” and set the each item.
In details, refer to the manual for the CPU module used.

x|

E' Example1
[l Proeram
%] Dewice comment

] Parameter

] PLC parameter
Metwork param
Remote pass
Device memory
Device init

Q parameter setting

PLC name |PLO system  PLG file |PLO R&S |Device |FrUgram |EIUUt file |SFO |VO assignment |

—File register

" Mot used

= Use the same file name as the program.
Corresponding
memory

& lse the following file.

Corresponding IStandard BAM =

mEmary
File name I R
Capacity I 1 K paints

{1K--1018K paints}
r Transter to Standard| ROM at Latch data
backup operation
If the “Use the followine file" is selected and capacity. is

specified, file regicter latch ranee can be chanzed|at device
zetting.

—Titial Device value

& Mot uged

= Usze the same file name as the program.
Corresponding
memary

" Use the followine file.
Corresponding I - I
memary l—

File name

—File for local device

£ Mot used
" Uze the following file.

Corresponding lﬁ
memary

Filz name

—Comment file used in a command
& Mot used
" Use the same file name az the program.

Corresponding lﬁ

memary
= Use the following file.

Corregponding lﬁ
Mmemary

File name

— File used for SFDEVST/S DEVLD instruction
) Mot uzed

€ Uze the followine file.

Correspandine

I Hary, I jv
File name I
Capacity | K points

(1K==512K poitts)

| Acknowledeze XY assignment I Multiple GPU settings |

Default | Check |  End |

Gancel |

+ If you use the CPU module which doesn’t have file registers (ex. QQOUJCPU), replace the file register (R) with other

device (ex. Data register (D) )
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9.1.3 Program example
(1) Example of Send Data Setting

This program describes an example of setting commands which are sent to Measuring Unit to devices.

* Set the send data

<Active energy{Group,Unit) >
SM402
o— | [mov H8011 D400 ]
Turn—on Send dat
for one am
scan aft Active e
er run nergy
<Active energy(Channel) >
{mov H1 D401 3
Send dat
am+l
Active e
nergy
<Active energy(00H) >
{mov HO D402 ]
Send dat
am+2
Active e
nergy
<Active energy(00H) ¥
[ mMov HO D403 1
Send dat
am+d
Active e
nergy
(i) Device Allocation
The following table lists devices used above the example.
Device No. Setting data Descriptions Note
D400 H8011 Send data for monitoring. Group No. changes depending on
(Group No. :H80, the data which you want to monitor.
Unit No.:H1, Command No.: H1) Unit No. changes depending on the
Measuring Unit.
+Unit No. is H1 when use
EMU4-FD1-MB
D401 H1 Send data for monitoring. It changes depending on the data
(Channel No.: HO1) which you want to monitor.
D402 HO Send data for monitoring. (HO fixed.)
D403 HO Send data for monitoring. (HO fixed.)

Note: Set the D400 to D403 same as that set device in “(iii) Example of Normal Communication”. Depending on the data
that you want to monitor, the setting data vary.
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The following table lists the examples of setting data.

Command Descriptions Device Setting | Descriptions of setting data.
No. data
Data monitor Phase 1 current D400 HO111 Group No. :H01, Unit No.:H1, Command No.: H1

D401 H0021 Channel No.: H21

D402 HO000 | HO fixed.

D403 HO000 | HO fixed.

Total active power D400 HO711 Group No. :H07, Unit No.:H1, Command No.: H1

D401 H0001 Channel No.: HO1

D402 HO000 HO fixed.

D403 HO000 | HO fixed.

Data set Phase wiring D400 HEQ012 | Group No. :HEQ, Unit No.:H1, Command No.: H2

(Set to 3P3W) D401 HO013 Index No.: HOO, Channel No.: H13

D402 H0003 Low data

D403 HO000 High data

For details, refer to “7.2.3.Details of Commands”

(2) Example of Initial
After confirming if data link is normal or not, the initial process is performed only when the connection status is normal.

* Data link confirmation

X0 XOF X1
60 I | | {BMOV Swao K4M0 K4 ]
Module e Maodule r Host dat Data lin
rror eady a link s k error:
tatus station
1
<Initial process
MO X118
L s
68 } {118 )
Data lin Initial Initial
k error: data pro data set
station cessing ting com
1 request] pletion
X1Be X11A K5
L s
81 I {T10 )
Remote R Error st Waiting
EADY: st atus fla for erro
ation 1 & stati r clear:
onl station
<Error code writing process >
{BMOV w300 D500 K4 ]
RWrim Error co
station de: stat
1 oin 1
<Error clear process >
T10
—l (a0 )
Waiting Error re
for erro set requ
r clear: est flag
station B
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(i) Device Allocation

The following table lists devices used above the example.

Device No. Descriptions Note
X0 This signal indicates whether the Depending on the start I/O number of
module is normal of faulty. the master/local module, the devices
OFF: Module normal No. vary.
ON: Module error <Example>
X1 This signal indicates the data link When the start I/O number of the
status of the host station. master/local module is 0030:
OFF: Data link stopped X0—X30 X1—31 XOF—-X3F
ON: During data link
XOF This signal indicates whether the
module is ready for operation. When
the module becomes ready, this signal
turns on.
This signal turns off under either
condition.
« An error has been detected in the
switch setting of the module.
* Module error (Xn0) turns on.
X118 Remote input (RX). Depending on the setting of refresh
Initial data processing request flag. device and the station number of
X11A Remote input (RX). Measuring Unit, the devices No. vary.
Error status flag. (In details, refer to “7.1.1 Remote input
X11B Remote input (RX). RX")
Remote READY.
Y118 Remote output (RY). Depending on the setting of refresh
Initial data setting completion flag. device and the station number of
Y11A Remote output (RY). Measuring Unit, the devices No. vary.

Error reset request flag.

(In details, refer to “7.1.2 Remote
Output RY")

W300 to W303

Remote register (RWr)
Receiving data.

Depending on the setting of refresh
device and the station number of
Measuring Unit, the devices No. vary.
(In details, refer to “7.2 Remote
Register (RWr, RWw)")

SW80 to SW83 Data link status of each station. Depending on the setting of refresh
OFF: Normal device, the devices No. vary.
ON: Error

MO to M63 Data link status of each station. Devices in a CPU module. (User

OFF: Normal
ON: Error

selectable)

D500 to D503

Error code receiving data.

Devices in a CPU module. (User
selectable)

About error code, refer to “7.2.4About
Error Occurrence”.

T10

Timer for error canceling wait.

Devices in a CPU module. (User
selectable)
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(3) Example of Normal Communication

This program describes an example of monitoring of measurement values.

#* Data sending and receiving

MO XA X11B Y10F X10F K10
11 LE LA s
120 I i Al Al \Tl‘l )
Data lin Error st Remote R Command Command Transmis
k error: atus fla EADY: st executio completi sion sta
station & stati ation 1 n reques on reply rt time
1 on 1 t flag:1 flag:1 R
T
1 rs
I {M100 )
Transmis Command
sion sta setting:
rt time station
H 1
<Write the send data b
M100
132 I [BMOov D400 w400 K4 ]
Command Send dat RWw.m
setting: am Station
station Active ¢ 1
1 nergy
r
[ seT Y10F ]
Command
executio
n reques
t flag:1
Y10F MO X10F
1 LA 11 {
150 I el 11 (M )
Command Data lin Command Transmit
executio k error: completi ting com
n reques station on reply pletion:
t flagi 1 flag:1 stationl
K50
s
(112 )
Time—out
: statio
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<Matching of sending/receiving >

M101
160 | [WnND HOFFOO W400 DEO0
Transmit RWw:m Group of
ting com Station sending
pletion: 1 data (t
stationl mp)
[ wanD HOFF w401 D601
RWwm+1 Channel
Station of sendi
1 ng data
(tmp)
[wor D600 D601 D602
Group of Channel Check de
sending of sendi vice of
data (t ng data matching
mp) (tmp)
{rOR D602 K8
Check de
vice of
matching
<Read the receiving data
X11A
D602 W300 {Bmov W300 D300 K4
Error st Check de RWrm RWrim Receivin
atus fla vice of station station g data
g stati matching 1 1 m :
on 1 station|
<Store only index number
EWAND D301 HOFF0O0 RO
Receivin Receivin
g data g data (
m+l Index nu
stationl mber)
{sFr RO K8
Receivin
g data (
Index nu
mber)
<Store noly numerical values
{omMov D30z R1
Receivin Receivin
& data g data (
m+2 Numerica
stationl I values
M101
255 | [RsT Y10F
Transmit Command
ting com executio
pletion: N reques
station1 t flag:1
Ti2
Time-out
: statio
ni
r
258 1 END
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(i) Device Allocation

The following table lists devices used above the example.

Device No. Descriptions Note
X10F Remote input (RX) of measuring unit. Depending on the setting of refresh device and the
Command completion reply flag. station number, the devices No. vary. (In details, refer
X11A Remote input (RX) of measuring unit. to “7.1.1 Remote input RX")
Error status flag.
X11B Remote input (RX).
Remote READY.
Y10F Remote output (RY) of Measuring Unit. Depending on the setting of refresh device and the
Command execution request flag. station number, the devices No. vary. (In details, refer
to “7.1.2 Remote Output RY")
W300 to W303 Remote register (RWr) receiving data Depending on the setting of refresh device and the
W400 to W403 Remote register (RWw) sending data. station number, the devices No. vary. (In details, refer

to “7.2 Remote Register (RWr, RWw)")

D300 to D303

Reading device of receiving data

Devices in a CPU module. (User selectable)
The following table lists the description.

D300 Channel No. Group No,
D301 Multiplying factor

D302 Low data

D303 High data

D600 to D602

Checking device for match/mismatch of
sending data and receiving data.

Devices in a CPU module. (User selectable)

MO

Data link status of station 1.

Devices in a CPU module. (User selectable)
Set the same device of data link status which set in “(ii)
Example of Initial”.

M100

Command setting completion flag.

Devices in a CPU module. (User selectable)

M101

Transmitting completion flag.

Devices in a CPU module. (User selectable)

T11

Transmission starts time.

Devices in a CPU module. (User selectable)

T12

Time-out.

Devices in a CPU module. (User selectable)

RO

Receiving data (Index number)

Devices in a CPU module. (User selectable)
The following table lists the description of index
number.
Index number | Multiplicand
03H x 10°
02H x 10° Actual value =
01H X 10 Numerical

O0H X 1 value x
FFH x 1071 Multiplicand

FEH x 107
FDH x10°
FCH x10*
FBH x10°
On the basis of the index number, multiply the

numerical value by the multiplicand in the host side.

Remarks

R1, R2

Receiving data (numerical value)

Devices in a CPU module. (User selectable)
Numerical value is 32-bit integer with a sign. However,
the effective numerical value is 0~999999(0H~
F423FH). Data changes 999998 — 999999 — 0 — 1

Note: In details of index number and numerical value, refer to “7.2.3Details of Commands”.
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Depending on the sending data (D400 to D403), the receiving data (D300 to D303) vary. The following describes the
receiving data in case of example in “(i) Example of Send Data Setting”.

Command

Data monitor

Descriptions Receiving Setting data Stored device No.
data device No.
Phase 1 current D300 Channel No., Group | -
No.
D301 Index number. RO
D302, D303 Receiving data R1, R2
Total active power D300 Channel No., Group | -
No.
D301 Index number. RO
D302, D303 Receiving data R1, R2

Index number |

Depending on the index number (R0), the multiplicand of the measuring data varies.
The following table lists the description of index number.

Index number | Multiplicand Remarks

02H x 10°

01H x10 Actual value =
OOH x1 Numerical
FHH x107" value x

FEH X 1072 Multiplicand
FDH x 10~

On the basis of the index number, multiply the numerical value by the multiplicand in the host side.
In details of index number and numerical value, refer to “7.2.3Details of Commands”.

Receiving data

Numerical value is 32-bit integer with a sign.
-2147483648~2147483647 (80000000H~7FFFFFFFH)
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Command Descriptions
Data Set Data set is the command that changes setting data of Measuring Unit.The following is an example of
modifying at a data set. After setup is
completed, please not to setup
again
MO AIA X11B YI0F X10F M200 B 9 K10
127 + (Tl
Data In Error st Remete B Command Command Setting Transmis
k error atus fla EADY: st exgeutio camplet) comimand sion sta
station & stati ation 1 M FEGUES on raply cormplet] rt time
1 on 1 t flag! flag:! on HI
Til
I {M100 )
Transmis Command
sion sta setting
i Lime station
: 1
M101
166 | {WAND HOFFOO  W400 D00 ]
Transrmit RWwem Group of
ting com Station sanding
plation: 1 data (t
station] mp}
{wanD HOFF W401 D601 3
w1 Channel
Station of sandi
1 ng data
(tmp)
[wor D600 D601 D02 ]
Group of Channe| Check de
sanding of sendi vice of
data (t ng data matching
mp) (tmp)
{ROR D602 Ka ]
Check da
vica of
matching
X114 (
——- D602 W300 1 K M200 3
Errar st Check de RWrm Setting
atus fla vice of station command
& stati matching i completi
on 1 on
Set M200 after setting.
After M200 turns on, please
Confirm whether setting is
Done correctly in measuring unit.
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9.2 Program Example 2

9.2.1 Program Content

This section shows an example the program to monitor only active energy from a Measuring Unit whose station number is

1. This program example is assumed the system configuration in below and the I/O number of the master station is X/Y0O to

XIY 1F.
Q series programmable
Slot No.0
CC-Link
Power CP_U Master
Unit Unit Unit

CC-Link dedicated cable

[Terminating resistor]

V [Terminating resistor]

il

A | EEEE

Station number 1 'JS_tation numbeTZ
Measuring Unit Measuring Unit
(EMU4-FD1-MB) (EMU4-FD1-MB)
*1: Reading data
Station number Model Reading data
Station number 1 EMU4-FD1-MB Phase 1 current, Phase 2 current, Phase 3 current
1-2 voltage, 2-3 voltage, 3-1 voltage,
Total active power, Active energy(import)
Station number 2 EMU4-FD1-MB Phase 1 current, Phase 2 current, Phase 3 current
1-2 voltage, 2-3 voltage, 3-1 voltage,
Power factor
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9.2.1 Parameter Settings

Parameter settings are set as following with GX Developer.
(1) Network Parameter Settings and Auto Refresh Parameter Settings
The following is shown CC-Link network parameter settings and auto refresh parameter settings.

= MELSOFT =eries GX Developer G¥MELSEC¥GPPWXTEST - [Metwork parameters Setting the o ] 4

| Project Edit Find/Replace View Online Diaenostice Toolz Window Help - =]
= B AR -Il-'-ll-'-l:"l-'-l-"l-'{)—l{]'l— | %|>K iz | U= TR S
| D|=H| S| &[=6-|~ ®la|el i alal B i W P M M e e P
L] =
E‘ TEST Mo. of boards in module |1 vl Boardz Blank: no setting,
Program - >
%] Device comment
E| Parameter Star_tl.u"D ND. . . 000
- [ PLG parameter Operational zetting Dmratmnal zeftings
Type Master station - -
-] Metwork param : :
Remote pass Master station data link type PLC parameter auto start hd -
Device memary — Mcu:hta t Remate net(Ver.1 mode) 72 -
El] Device init CORMEC! COUN
&) Remate inputiF] 100
m x| Remote outputBY] 100
Remate reqisteriFiw] w300
Ethernet/GC IEAMELSEGHET | Bemate registerRwiw] ‘w400
Wer. 2 Remate input(Rx]
HEEEGER AL | er.2 Remote output/RY]
C-Link | “Yer.2 Remote reqister[Fhwr]
er.2 Remabe register/ R w]
Gancel | Special relayl5B] SE0
Special register[Siw] Swil
Retry count 1
Autornatic reconnection station count 1
Stand by master station No.
PLC down select Stop - -
Scan mode setting Azpnchronous - -
Delay infomation zetting 0
Station information setting Station information
Remote device station initial setting Initial zettings |
| Interrupt setting Interrupt settings
1
. Indizpenzable zetting=( Mo setting  / Already =et ) Setif it iz needed Mo zetting £ Blre ™
Project I 1 | »
Fzady [0z tHe [Hasst station [ 4
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@)

Operational Settings

Operational settings are as follows.

Operational settinez module 1

— Parameter name

ISa mple|

— Humber of exclusive stations

Excluzive station 1

-

—Data link dizorder station setting

[T Hold input data

— Expanded| cyzlic setting

-

Isingle

—Caze aof GPU STOP zetting

[T Clears compulzorily

— Block data azsurance per station

[T Enable setting

Cancel |

®)

Station Information Settings
Station information settings are as follows.

GC-Link station information. Module 1 x|
Expanded Exclusive station Femote station Reservedinvalid |Inteligent buffer selectiword] &~
[Station Mo Station type cyclic zetting count points station select Send | Receive ﬂutomatic:_l
1/1 |Remote device station - |[zingle ~ |Exclusive station 1 = | 32 points  |Mo setting -
2/ 2 |Remote device station | zingle * |Excluzive station 1 = | 32 points * Mo gatting - -
Default Check End Gancel
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(4) File Register Settings

This program example uses file registers (R). The procedures of file register settings are as follows.
1) Double-click “PLC parameter”.

2) Select “PLC file”.

3) Select “Use the same file name as the program” or “Use the following file” and set the each item.

In details, refer to the manual for the CPU module used.

EI Examplel
+- B Program
¥ Device comment

5] PLG parameter

Femote pass
Device memory
----- Device init

Q parameter setting

PLC name |PLO ayatem G RAS |Device |Pr0gram |Eloot file |SFO |L-"O aszignment |

2)
—File register

R e S)

N

’? Uze the same file name az the program.
Corresponding =
memory

& Use the fallowine file.

Corresponding Standard RAM =

memary
File name I R
Capacity I 1 K points

N {1K==1018K points)

N = Transfer to Standard BOM &t Latch data )
LTS

If the “Wse the followine file” is selected and capacity is

zpecified, file register latch ranee can be chaneed at device
zetting.

—Ihitial Device value

' Mot uzed

(" Uze the same file name as the program.
Corresponding

Memory

" Use the fallawing file.
Correzponding I - l
Memory
File name I

—File for local device

' Mot uzed

" Use the fallawing file.

Correzponding lﬁ
memary

File name

—Comment file used in & command
f* Mot uzed
= Use the zame file name as the proeram.

Corresponding lﬁ

MEmory

MEmary:
' Use the followine file. )
. File name I
Corresponding lﬁ
memory Capacity [ K points
File name I

—File used for SF.DEVET/S.DEVLD instruction
= Mot uzed
1 Use the followine fils.

Corresponding lﬁ

(1K—=5112F points)

| Acknowledee XY assignment I Multiple GPLI Settingsl Default | Check | End | Cancel |

® [f you use the CPU module which doesn’t have file registers (ex. QOOUJCPU), replace the file register (R) with
other device (ex. Data register (D) )
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9.2.2 Device Allocation

The following table lists devices used above the example.

Items Descriptions Ststcl)on Device No. Note
Remote Remote input (RX00 to RX1F) 1 X100 to X11F | Set X100 to remote input
input(RX) Remote input (RX20 to RX3F) 2 X120 to X13F | (RX) refresh device.
Remote Remote output (RY0O to RY1F) 1 Y100 to Y11F | Set Y100 to remote output
output(RY) Remote output (RY20 to RY3F) 2 Y120 to Y13F | (RY) refresh device.
Remote Remote register(RWr0 to RWr3) 1 W300 to W303 | Set W300 to remote register
register(RWr) Remote register(RWr4 to RWr7) 2 W304 to W307 | (RWr) refresh device.
Remote Remote register (RWwO0 to RWw3) 1 W400 to W403 | Set W400 to remote register
register(RWw) Remote register (RWw4 to RWw7) 2 W404 to W407 | (RWw) refresh device.
Link special | Link special relay of master station Set SBO to link special rela
relay (SB) P P g (SBO to SBO1FF) SBO to SBO1FF (SB) refresh devicg. Y
Link special | Link special register of master station Set SWO to link special

register (SW)

(SWO to SWO1FF)

SWO0 to SWO1FF

register (SW) refresh device.

1 DO Number of items is mentioned
N“F“be.r of Number of monitoring items in section 9.2.1Parameter
taking items 2 D1 .
Settings
gﬁ?ﬂbﬁ;ms of For calculation of number of taken items. ; Ilij)i(l)
1 D100 to D115 | Content of items are
Send data items | Send data for monitoring mentioned in section
2 D12010 D133 | g 5 1 parameter Settings.
\é\gt'gng sending Writing device of sending data ; 8382 Ig 8383
Reading Reading device of receiving data L D300 to D303
receiving data 2 D304 to D307
. 1 D500 to D503
Error code Error code receiving data. 5 DEO4 to DEOA
Checking Checking device for match/mismatch of 1 D600 to D602
device sending data and receiving data. 2 D604 to D606
Index number of item 1 RO
Numerical value of item 1 R1, R2
to 1 to
Index number of item 8 R21
Monitor data Numerical value of item 8 R22, R23
Index number of item 1 R40
Numerical value of item 1 R41, R42
to 2 to
Index number of item 7 R58
Numerical value of item 7 R59, R60
Data link status Data link status of each station. ; mg
Command Command setting completion flag x M100
setting ) 2 M110
Transmitting Transmitting completion flag L M101
completion ) 2 M111
Index register for selecting of sending 1 Z0
Select for | command. 2 Z2
receiving data Index register for selecting of storage location 1 Z1
of receiving data. 2 Z3
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9.2.3 Program Example

* Data clear

SM402
0 | { Fmov KO DO K507
Turn-on Monitori
for one ng items
scan aft :station
er run 1
{ Fmov KO RO K62
Receivin
g data (
Index nu
mber)
[RsT 20
[RsT zi
[RsT z2
[RsT Z3
* Set the number of monitoring items
<Station 1
SM402
18— | {mov @ DO
Turn—on Monitori
for one . - X ng items
scan aft Number of monitoring items for station 1. -station
errun Change the value depending on monitoring items !
<Station 2
{mov D1
Monitori
. . . . ng items
Number of monitoring items for station 2. station
Change the value depending on monitoring items 2
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(Continued from the previous page)

* Set the sending data (station 1)
<I1:station1 (Group,Unit) >

SM402
38— | [Mov D100 J
Turn-on 1:
for one - - station
scan aft Monitor command of phase 1 current for station 1. 1
errun Group No.: HO1 + Unit No.: H1+ Monitor command: H1.
Change the value depending on monitoring item i -station! (Channel) 5

{Mov @ D101 ]
Monitor command of phase 1 current for station 1. —4
Channel No.: H21 {I2:station1 (Group,Unit) >
Change the value depending on monitoring item

{mov H111 D102 1
12
station
1
<I2:station1 (Channel) P
-
{mov H41 D103 1

<I3:station1 (Group,Unit) >

{mov H111 D104 T
13:
station
1
<I3:station1 (Channel) >
r
{mov He1 D105 T

<{V12:station1 (Group.Unit) >

-
{mov H511 D106 ]
Vi
station
1
<V12:station1 (Channel) >
-
{mov H21 D107 ]

<V23:station1 (Group,Unit) >

{mov H511 D108 1
va3:
station
1
<V23:station1 (Channel) >
-
{mov H41 D109 1

<V31:station1 (Group,Unit) >

{mov H511 D110 T
Va3l
station
1
<V31:station1 (Channel) >
-
{mov HB1 D111 T
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(Continued from the previous page)

r
{ MOV

r
{ MOV

r
{ MOV
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r
{ MOV

<W(total):station1 (Group,Unit) >

H711 D112 ]
Wi(total)
:station

1

{W(total):station1 (Channel) |
H1 D113 ]

<kWh:station1 (Group.Unit) 2|

H8011 D114 ]
kWh(impo
rtk
station
1
<kWh:station1 (Channel) >
H1 D115 ]
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* Set the sending data (station 2)
<I1:station2 (Group,Unit) >

SM402
298 —] | {mov H111 D120 T
Turn—-on It:
for one station
scan aft 2

er run

<I1:station2 (Channel) >

r
{mov H21 D121 1

<I2:station2 (Group,Unit) >

[Mov H111 D122 7
I2:
station
2
<I2:station2 (Channel) >
r
{ mov H41 D123 i

<13:station2 (Group,Unit) >

{mov H111 Di24 T
13:
station
2
<I3:station2 (Channel) >
r
{mov H61 Di25 1

<V12:station2 (Group,Unit) >

r
{mov H511 D126 ]
Vi
station
2
<{V12:station2 (Channel) >
r
{mov H21 D127 X

<V23:station2 (Group,Unit) >

{mov H511 D128 N
vaa:
station
2
<{V23:station2 (Channel) >
-
[ mov H41 D129 1

<V31:station2 (Group,Unit) >

{mov H511 D130 ]
V31
station
2
<V31:station2 (Channel) >
r
{ mov H61 D131 i
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<PF(total):station2 (Group,Unit) |

{mov HoD11 D132
PF(total
)3
station
2
<PF(total):station2 (Channel) |
r
{mov H1 D133 1
Data link confirmation
X0 XOF X1
527 } | | | | [BMov  swso K4mMo K4 ]
Module e Module r Host dat Data lin
rror eady alink s k error:
tatus station
1
For station 1
{Initial processing: station 1 |
MO X118
] 1 {
547 T 1| (Y118 )
Data lin Initial Initial
k error: data pro data set
station cessing ting com
1 request] pletion1
X11B X11A K5
N {
576 I 11 (T10 )
Remote R Error st Waiting
EADY: st atus fla for erro
ation 1 g stati r clear:
on 1 station1
<Error code writing process >
{BMOV w300 D500 K4 i
RWrm Error co
station de: stat
1 oin 1
<Error canceling process >
T10
| {
-y cra
Waiting Error re
for erro set requ
r clear: est flag
station1 A
MO X11A X11B Y10F X10F K10
A LA 11 (P4 1L
617_1|'| Al | Zdl Al <T11 )
Data lin Error st Remote R Command Command Transmis
k error: atus fla EADY: st executio completi sion sta
station g stati ation 1 n reques on reply rt time
1 on 1 t flag:1 flag:1 H
T11
I {
{ M100 )
Transmis Command
sion sta setting:
rt time station
i1 1
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<Assign the writing data location>
M100
628 | [+ D10 K2 z0 ]
Command Number o
setting: f taken
station items: s
1 tation 1
{omove  Di00zo D400 ]
I Sending
station data(tmp
1 Jm s
tation 1
<Write the sending data >
{BMOVP D400 W400 K4 ]
Sending RWw:m
data(tmp Station
Jm s 1
tation 1
[ sET Y10F I
Command
executio
n reques
t flag:1
Y10F MO X10F
670 |— ——f—— | ot )
Command Data lin Command Transmit
executio k error: completi ting com
n reques station on reply pletion:
t flag:1 1 flag:1 stationl
K50
(T12 )
Time—out
: statio
ni
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M101

680 —] |

Transmit

ting com
pletion:
stationl

r
{ WAND

{ wAND HOFF

r
1 WOR D600

Group of
sending

data (t
mp)

X11A

D602

Error st

atus fla
g stati

Check de
vice of
matching

on 1

W300
RWrm
station

1

-
[ROR

[ -]

<Matching of sending/receiving >|

HOFFO0 W400

RWw:m
Station
1

W401
RWw:m+1
Station
1

D601
Channel
of sendi
ng data
(tmp)

D602
Check de
vice of
matching

D600 1
Group of
sending
data (t

mp)

D601 T
Channel

of sendi

ng data

(tmp)

D602 7
Check de

vice of
matching

K8 i

<Read the receiving data >

-
[ BMOV

W300
RWrm

D300 K4

Receivin

r
{ WAND

station
1

g data
m

stationt

D10 K3
Number o

f taken

items: s

tation 1

z1 ]

<Store only index number >

HOFFO00 D301 ROZ1 ]

Receivin
g data (
Index nu

Receivin
g data
m+1

station1 mber)
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r
{ DMOV D302

{sFR ROZ1 K8
Receivin

g data (

Index nu

mber)

<Store only numerical values >

R1Z1 T
Receivin
g data (

Receivin
g data
m+2

stationt

Numerica
| values

LEN160602



(Continued from the previous page)

M101
773 !

1
Transmit

ting com
pletion:
station1

Ti2

Time—out
: statio
nl

* For station 2

Mi
802 —4F

— -

X138
11
11

D602
Check de
vice of
matching

W300 7

RWr:m
station

1

<= DO
Monitori
ng items
:station
1

D10 7

A
Number o

f taken
items: s
tation 1

r
[mov

[RsT Y10F i
Gommand
executio
n regues

t flag:1

<Increment the taken items >

K1 D10 1
Number o
f taken
items: s
tation 1

Ko D10 7
Number o
f taken
items: s
tation 1

<{Initial processing: station 2 |

Data lin
k error:
station
2

X13B
823 ¥

Initial
data pro
cessing
request2

X13A

1
11l
|}

CY1 38 )
Initial

data set
ting com
pletion2

K5

1
J£—-FREAD
Y: stati
on 2

M1
864 —F

Error st
atus fla
g stati
on 2

X13A
LE

T20

— |

-
Y

w304
RWr:m
station

2

(TZO )
Waiting
for erro
r clear:

station2

<Error code writing process >
D504 K4 7
Error co

de: stat
oin 2

<Error canceling process >l

Waiting
for erro
r clear:

station2

X13B
|1

Y12F
LE

-
(Y13A i
Error re
set requ

est flag
2

K10

Data lin
k error:
station
2

A0
Error st

atus fla
g stati
on 2

LI
J£—FREAD
Y: stati
on2

Al A0
Command

executio
n reques
t flag:2

completi
on reply
flag:2

T21
1

(T21 )
Transmis
sion sta
rt time

2

I
Transmis

sion sta
rt time
2
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Command
setting:
station
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<Assign the writing data location>
M110
I I
875 | [* D12 K2 z2 7
Command Number o
setting: f taken
station items: s
2 tation 2
{oMovP  Di2022 D404 ]
I1: Sending
station data(tmp
2 Im s
tation 2
<Write the sending data >
{BMOVP D404 W404 K4 ]
Sending RWw:m
data(tmp Station
Jm s 2
tation 2
r
[seT Y12F T
Command
executio
n reques
t flag:2
Y12F M1 X12F
I LE | | '
917 -+ (M111 )
Command Data lin Command Transmit
executio k error: completi ting com
n reques station on reply pletion:
t flag:2 2 flag:2 station2
K50
P
{(T22 )
Time—out
: statio
n2
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<{Matching of sending/receiving >
M111
927 | {wanD HOFF0O0 W404 D604 ]
Transmit RWw:m Group of
ting com Station sending
pletion: 2 data (t
station2 mp)
{wAND HOFF W405 D605 i
RWw:m+1 Channel
Station of sendi
2 ng data
(tmp)
{wor D604 D605 D606 i
Group of Channel Check de
sending of sendi vice of
data (t ng data matching
mp) (tmp)
{ROR D606 K8 1
Check de
vice of
matching
<Read the receiving data 2]
X13A
= D606 W304 ] {BmOV W304 D304 K4 i
Error st Check de RWrm RWrm Receivin
atus fla vice of station station g data
g stati matching 2 2 m
on 2 station2
{* D12 K3 z3 i
Number o
f taken
items: s
tation 2
<Store only index number >
{ wAND HOFFO0O D305 R40Z3 i
Receivin Receivin
g data g data (
m+1 Index nu
station2 mber)
[ SFR R40Z3 K8 ]
Receivin
g data (
Index nu
mber)
<Store only numerical values >
{ omov D306 R41Z3 I
Receivin Receivin
g data g data (
m+2 Numerica
station2 | values
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M111
1020 —] | [RsT Y12F 1
Transmit Command
ting com executio
pletion: n reques
station2 t flag:2
<Increment the taken items >
T22
- 1 r
— = D606 w304 ] [+ K D12 1
Time—out Check de RWr:m Number o
: statio vice of station f taken
n2 matching 2 items: s
tation 2
7 I
<= D1 D12 i { MOV KO D12 ]
Monitori Number o Number o
ng items f taken f taken
:station items: s items: s
2 tation 2 tation 2
I
1049 {EnD ]
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10. Test Mode

Measuring Unit has the test mode which the fixed values are replied even if the voltage and current are not input. It can
be used to check the communication to programmable controller.

10.1  How to Test

To do the test, it is necessary to operate the Measuring Unit.
About how to use the test mode, refer to the each instrument manual of Measuring Unit.
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